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Twin Cupolas Melt Wheellron 


Improved Product and Economy of Operation Are Among the Claims Advanced 


in Favor of a Pair of Cupolas Connected by a Common 


operate 


ers 


in the 


150,000 


miles 


United 
of 


Chamber Below the Tuyeres 
BY PAT DWYER 
readily is apparent that at least 25,- 


000,000 
The present capacity of car wheel found- 


wheels are in active service. 


chain 


su] ported 


in 3,125,- 
number if placed 
form an almost complete 


With 


represented 


the world each 


by a 


on 8 wheels it 


OF CUPOLAS 
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the United States 
is given as 20,000 per day; 
to the greatly 
pacity of freight 
this number represents a 
foundry 


ries in and Canada 


but owing 
increased carrying ca- 


Cars im recent years, 


much greater 
than it did 
20, 10 or even 5 years ago, when wheels 


melting tonnage 


were lighter and smaller 

A typical instance of this trend to- 
ward heavier car loading is shown in 
the report of one division of the New 
York Central railroad for the month 
of July, 1923, when a new record was 
established in handling iron ore at the 
port of Ashtabula, O. Ore to the ex- 
tent of 83,086 tons was unloaded in one 
day from ten lake carriers and loaded 
in 1386 cars for direct shipment to 
blast furnace plants in the Youngs- 
town and Pittsburgh districts. The sig- 


nificance of this report is apparent when 


IS TAPPED INTO A 5-TON ADL! 
PULPIT (NOT SHOWN) SITUALED 
FEE AWAY WHERI 
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4 comparison is made with a record apparent that each foundry handles 12 


set 7 years previously, in July 1916. On large tonnage of castings daily and that 


{ 


c 


was 50 tons. In 1923 it was 60 tons, an 


me day in that month, 80,179 tons of the combined foundries represent the 
ron ore were loaded into 1608 cars. largest single unit in the foundry field. 
The new record shows an increase of They constitute 1 per cent of the total 
007 tons handled in a given time and number of foundries and absorb 14 per 
1 decrease of 222 in the number of cars cent of the pig iron diverted to foundry 
mployed. The average car load in 1916 use. 

ncrease of approximately 20 per cent Built for Heavy Service 
According to the latest available sta- The standard, chilled-iron, car wheel 
istics, some 5000 foundries in the may be manufactured more cheaply than 


United States and Canada are engaged any other form of wheel that has been 


in the production of gray iron castings. tried. This statement is not to be con- 


( 


( 


lut of this number only 49 specialize strued as meaning that the wheel is 
the manufacture of cast iron chilled of an inferior quality nor that it is 


ar wheels, and yet these 49 account not satisfactory for the purpose for 
or one-seventh of all the pig iron which it is used. With the _ possible 
nelted in the foundry industry. Placed exception of chilled rolls, no iron cast 


nm a percentage basis it is even more ings are made that have to meet such 
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FIG. 2—GENERAL VIEW OF TWIN CUPOLAS WITH SECTIONAL DETAIL OF 


CONNECTING CHAMBER AND COVER—ABOVE—CENTER LINE OF TUYERES 
AS THEY APPEAR ON THE PLAN BELOW THE WINDBOXN 
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severe and rigid specifications, physical 
and chemical, as cast iron cat wheels. 
The high standard of excellence at- 
tained is reflected in the product. Each 
whecl is guaranteed for from 4 to 6 
years according to the capacity of the 
car, during which time it is anticipated 
that it will travel at least 50,000 miles. It 
does not seem possible that any material 
could carry a heavy load and _ stand 
such a severe test. Taking the weight of 
he average loaded freight car at 150,000 
pounds it is apparent that each of the 8 
wheels is obliged to support a_ load 
of 18,750 pounds. Not only support 
it but revolve freely under it, endure a 
hammer knock at each rail joint and 
suffer strains and triction heating at 
frequent periodic intervals trom the ap- 
plication of powerful _ brakes. Only 
m rare occasions do wheels fail before 
the expiration of the guarantee period 
Usually they exceed it by a comfortablk 


Mareil 

Phe chilled, cast-iron car wheel pri 
marily is an American product rhe 
standard wheel has a 33-nch diam 
eter tread irrespective of the weight 
which includes tour classes Chese are 


630-pound wheels for 60,000 pound ca 
pacity cars, 700 pound wheels tor 80,- 
000-pound capacity cars 750-pound 
wheels for 100,000-pound capacity cars 
and 850-pound wheels for 140,000-pound 
capacity cars. The gross weight of eac!l 
tvpe of car cited is much greater. For 
xample the gross weight of the four 
tvpe car is 210,000 pounds. 

First introduced about 1835. chilled- 
iron, car wheels came into general use 
on American railroads about 1850, after 
Asa Whitney had discovered and demon- 
strated the advantages accruing from 
annealing or pitting the wheels. The 
process was patented by the inventor 
in 1847. At about the same period a 
number of other patents were taken 
out by various men covering certain 
features in the design of the wheel 
and methods for chilling the tread 

The growth of the chilled, car-wheel 
industry has kept pace with the rail- 
road expansion. The wheels still are 
made on the broad general principles 
laid down by Asa Whitney, but many 
modifications in melting and molding 
practice have been adopted from time to 
time based on personal experience of 
prominent men in the industry. The 
Albany Car Wheel Co., Albany, N. Y., 


furnishes an interesting case in point 
Operates Several Foundries 


J. A. Kilpatrick, president of the 
Albany Car Wheel Co., had an ex- 
tended experience as general manager 
of the Canada Iron Corp., and other 
companies in the manufacture of caf 
wheels before taking over and rejuvenat- 
ing the car wheel branch of the old 
Thacher foundry in Albany, N. Y., in 
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1911. This plant soon proved inadequate 
and the company began to cast around 
for a more suitable site. Negotiations 
were hurried to a considerable extent 
by the fact that the old foundry burned 
down before the change was made. 
Abandoned buildings on property be- 
longing to the Delaware & Hudson rail- 
road, a short distance beyond the cor- 
porate limits of the city of Albany on 
the north were adapted for use as a 


wheel foundry 


The property consists of 15 acres and 
in addition to the Delaware & Hudson 
railroad, the plant also is served by a 
spur from the New York Central rail- 
road. Since the Albany Car Wheel Co., 
acquired control of the property in 1913 
the plant has been greatly enlarged and 
extended from time to time. At present 

has a daily capacity of 350 wheels 
which involves melting approximately 
175 tons of iron In addition to the 
Albany plant, the company also owns 
and operates car wheel foundries in 
Reading, Pa., Winnipeg, Man., Toronto, 
Ont., and New Glasgow, Nova Scotia 
With the exception of some minor points 
of difference, due principally to local 
conditions, molding, melting, cleaning 
and annealing practice is uniform in 


these various foundries. However, some 


PLO) 





time ago Mr. Kilpatrick introduced some FIG. 4—THE IRON CHARGE IS DUMPED THROUGH THE DOOR ON ONE SIDI! 
innovations in the melting practice as WHILE THE COKE IS INTRODUCED THROUGH AN OPENING O°? HI 
exemplified at the Albany plant and an- OPPOSITE SIDE OF THE CUPOLA 

ticipates installing the same practice in 

the other foundries of the company in Briefly the process on which a claim tapping it therefrom = int 4 mixing 


the near future. It is claimed that the for a patent has been filed, consists in 
new method produces clean, hot, uni- melting iron in twin cupolas, allowing 
form quality metal and at a low cost. it to collect in a central chamber and 





FIG. 3—THE TWO PAIRS OF CUPOLAS ARE PLACED IN BLAST ON ALTERNATE 
DAYS—THE PAIR SHOWN IN THE ILLUSTRATION WERE IDLE ON THE 
DAY THE PICTURE WAS TAKEN—THE OUTSIDE OF THE CHAM 
BER WITH THE COVER REMOVED MAY BE NOTED 
BETWEEN THE TWO CUPOLAS 


ladle. A view of the mixing ladle is 


shown in Fig. 1, the back 


ne pair of 
cupolas is shown in Fig. 3 and a re- 
production of a drawing showing the 
general arrangement of the cupolas to- 
gether with detail of the central cham- 


ber is shown in Fig. 2 


To insure continuous operation, two 
pairs of cupolas have been installed at 
the Albany foundry. Each pair is util- 
ized to melt iron on alternate days. On 
intervening days they are chipped, re- 
paired and made ready for the following 
day. In that manner all the work is 
under the direct supervision of the 
superintendent and there is little danger 
of any error creeping in either in the 
manner in which the cupolas are pre- 
pared or charged. Iron for car wheels 
must be absolutely uniform and _ for 
that reason it is essential that all the 
factors involved in the operation of the 
cupola should be kept under close and 
intelligent supervision 


A close inspection of Fig. 2 will dis 
close many interesting features. Com- 
mencing at the bottom and gradually 
working upward, the first feature to 
attract attention is the height of the 
bottom plate above the floor level. The 
necessity for this high bottom, 8 feet 6 
inches, is explained by the relative posi- 
tions of the mixing ladle and buggy 
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ladle shown in Fig. 1. A tapered con- 
crete pillar 3 feet high, 2 feet square at 
the top is provided in the center of the 
four legs of each 
steel bar 


between the 
support the 4-inch 


space 
cupola to 
that serves as a prop for the two half 


bottom doc rs 
Pendant Tuyeres 


cupolas has been 
floor 


from the 


The drop 


allowed to accumlate until the 
around the legs of the 
been built up to the level 


piers. A 


between and 
cupolas has 
of the top of the 
vertical iron plate in front and one at 
each end maintains the floor at a con- 
stant height. At the back it slants down 
gradually toward the wall of the build- 
advantage 
channel 

away 


concrete 


ing. This declivity is taken 
of by the construction of a 
which conveys the liquid slag 
from the cupola toward the door where 
it solidifies and easily is broken up and 
removed. 

In this 
to note that the 
position parallel and in close proximity 
to the old abandoned state canal. The 
bed of the canal now forms a convenient 


connection it is interesting 


foundry occupies a 


dumping ground for all the refuse from 












Rit COKE IS UNLOADED 
RATLROAD—TRACKS FROM THI 
A SKIP BUCKET AND 


PIPE ON TO THE 


DISCHARGED 
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the foundry. It has been utilized for 
this purpose ever since the foundry was 
placed in operation and, basing an opin- 
ion on the amount of space filled in, 
it is apparent that many years will elapse 
before it will cease to serve as a dump- 
ing ground. 

Each 


5 x 9-inch tuyeres 


provided with seven, 
connected to individ- 


cupola is 


ual upright pipes that terminate in a 
bustle pipe or windbox after the man- 
blast furnace 


layout and 


ner usually employed in 
general 


tuyeres is shown in 


construction. The 
distribution of the 
detail of construction 
is fairly obvious in Fig. 3. In the plan 
view below the wind belt shown at the 
top of Fig. 2 the center line of the 
tuyeres is indicated. It will be 
circumference is divided 
into eight equal spaces with a _ tuyere 
at each of seven spaces and with the 
eighth tuyere omitted on account of the 
chamber between the two cupolas. The 


Fig. 2 and the 


seven 
noted that the 


chamber also is responsible for the high 
wind belt. The chamber cover is re- 
movable. It is lifted by a chain sus- 
pended from a short monorail and may 
slide back and forth. Sufficient clear- 
ance is provided under the wind belt to 
facilitate this operation. 


Brick Lined Chamber + 


The brick lined chamber connecting 
the two cuoplas is the distinctive fea- 
installation. The 
construction 


con- 


ture of the melting 
frame is of steel plate 
erected on a plate that forms a 
tinuation of the cupola bottom plate and 
with a steel platform which 

around each pair of cu- 
operation 8 


| 
lalso flush 


extends all 


polas. The 


cupolas are in 








FROM THI ARS INTO A HOPPER BETWEEN TH! 


ALOFT BY 
LONG 


HOPPER IT IS CARRIED 
THROUGH A 
CHARGING FLOOR 
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AND SECTIONAL VIEWS 
AND RING CORES 


FIG. 6—PLAN 
OF CENTER 


platform is for 
tender 


hours a day and the 
the convenience of the cupola 
while inspecting the tuyeres through suit- 
able peep holes. 

straight shell 
78-inch diameter up to 2 feet above 
the charging door. At that point 
the shell is contracted to 58 inches and 
is continued at that diameter for 20 
feet, or until it projects well 
the roof. Various thicknesses of brick 
lining have been tried from time to time 
but the present lining which gives an in- 


The cupolas present a 


beyond 


side or operating diameter of 52 inche 
seems to yield the most satisfactory serv 
ice. The chamber between the cupolas 


is bricked to form a space 18 inche 
wide, 30 inches 


between the opening in the linirtg in on 


high and 6 feet in length 


cupola to the opening in the lining 
The roof of th 


is arched except for a space If 


of the other 
chamber 
inches long in the center where 


cupola 


an open- 
carried to the top to form an et 
man A bri 


ing is 
trance for the repair 
lined cover shown to the right in Fig 
conserves th 


the cupol 


closes the opening and 


heat in the chamber when 
are in operation. The chamber is pr 


vided with a tap hole in front 274 a 
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FIG ONE BATTERY OF 72 


slag hole at the back The slag hole 
has been placed 15 imches above the 
bottom. When the iron approaches this 
point it is a signal to tap it in the ladk 

In the original installation each cu- 


pola was provided with a long spout in 


the usual manner with the single ex 
ception that 1 projecting 
through the wall of tl lding shop 
t right angles, thev car through at 
an angle that brought tl noses al 
most together The idea back of this 
design was that t two cupolas should 
) tapped Ss! t rusty and deliver 
their metal t 1 common mixing ladle 
stationed in front for the purpose 
Later, when the chamber was provided 
] the center, the spouts were not re- 
moved A third spout was attached in 
fron f the tap hole in the chamber. 





ANNEALING 
OF 40 PITS IS LOCATED 


PITS, EACH PIT WITH A ¢ 


DIRECTLY 


This spout is shorter than the others 
ind it is attached in such a manner that 
it delivers metal into one of the long 
spouts which conveys it to the ladk 
Pour Continuously 

Since molding and pouring operations 
are carried on continuously all day, 
it is apparent that they must be sy1 
chronized to avoid confusion This is 
true of any foundry In a wheel 


foundry a third feature is added. The 


wheels 


must be stripped and 


the annealing while they still are 
hot. 


onfronts the car 


pits 


red Therefore, the problem that 


wheel foundryman is 
melting speed of his 


the 


to regulate the 


cupola to meet requirements of the 


men molding the wheels and those of 
the men engaged in shaking them out 


as »* 


ie. 4 





§—EACH 
rHROI 


FLOOR O! MOLDS IS 
GH A CIRCULAR 


EMPLOYED 


SET UP IN A 
BASIN 


LONG CONTINUOUS ROW 
NTER OF THE Ct 


S SHOWN IN FI 


ON TOP OF THI Cr 


FOR A RUNNER 


APACITY 
IN THE REAR 
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and placing them in t ling pits 

The f regoing teature er p> nsible 
for the 52-inch ning t 78-inch 
cupolas Nite ye I x led tria 
] 1 the manaveme hed nat 
the speed at which met Ited in 
Ties cup is more ] { il 
conditions than amy other that has been 
tr j | . veved t Va mu 
floors umber miilar 
i the on shy n | ] The 
ound: is operated 1 what is known 
s the straight In tem, which means 
that the floor of molds put up in a 
straight line imstead of i a_ circle 
around a jib crane Ch itter method 
was employed universall i the early 


davs of the 


still 


In 


LE 


retam 


recent 


VEL R 


DETAII 


¢ 


it, but the 


vears are atl 


AILS—THE IR¢ 
OF THE COR! 


industry an 


1 some 


iries 


shops 


bullt 
| 


ranged on the 
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straight line principle and have 


been converted from circular to straight 


many 


fl ht Ts. 
Each cupola is charged in the fol- 
lowing manner: An initial charge of 


2300 pounds of coke is placed on the 


bed and is followed’ by alternate 


layers of iron and coke in the propor- 


tion of 3200 pounds of iron to 280 pounds 
coke. Including the bed coke in _ the 
total amount consumed, the ratio of 


coke to iron works out at approximately 
1 to 10 Scrap 
instead of the usual form of 
Air for the blast is provided 


marble is employed 


limestone 


for a flux. 


by a_ belt-driven fan made by the 


B. F 


nected to a 


Sturtevant Co., Boston, con- 


75-horsepower motor. The 
fan delivers air to both cupolas at the 


rate of 12,000 cubic feet per minute and 
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Total 


wheels of t 
35 per cent minimum, graphitic 


f the following analysis: 
carbon, 3. 
carbon, 0.90 per cent maximum sulphur 
0.17 per cent maximum, phosphorus 0.35 
per cent minimum. The silicon content is 
This is fairly typical of the 
The iron 


not specified. 
requirements of other railroads. 
charges are made up of returned wheels 
with a sufficient quantity of pig iron 
to rejuvenate the metal and insure the 
wheels. 


desired analysis in the finished 


Every railroad turns in its worn out 


wheels in part payment on a new order 
and obviously, the relative proportion of 
pig iron and scrap is changed from 
time to time. 


Scrap wheels and pig iron are stored 


in an extensive yard beyond one end 
of the group of foundry buildings. The 
pig iron is discharged from incoming 
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under a drop and broken into several 


pieces for convenience in loading into 


the charging boxes. These boxes, one of 
which is shown in Fig. 4, are mounted 
on four, roller-bearing wheels and are 
open on both sides. They operate on a 
narrow gage track which extends from 
the stockyard to the extreme end of the 
loaded 
with scrap and pig and shoved over a 
track 
correctly 


charging platform. A car is 
scale where the load is adjusted 
either by the addition or 
subtraction of part of the load. It 
then is pushed to the foot of an in- 
to the end 
pulled up to the 


cline where it is attached 
of a steel cable and 
operated 
winding height 
above the floor that will permit the car 


platform by an_ electrically 


drum suspended at a 


to pass underneath when the cable is 





FIG. 9 —-ONE OF THE LIGHTENING CORES FOR THE WHEEL IS SHOWN IN THE 
SIMILAR BOX 


ASSEMBLED TO RECEIVE THE SAND IS SHOWN TO THE RIGHT AND A 


AND STRUCK OFF IS SHOWN 
rHROUGH 


THREE OPENINGS 
at a pressure ot 8 ounces A record 
of the volume and pressure of the blast 


each heat is obtained through im 
supplied respectively by the 
Instrument Co., 
Water 


Blowing equipment ts. set 


Industrial 
Pittsburgh and the Bristol Co., 
bury, Conn 
up in duplicate and each set is employed 
With this arrange 


‘ t always is ready in reserve 


on alternate days 


ment o1 


anything should go 


Both fans dis- 


in the event that 


wrong with the other 


charge into tl same main pipe and the 


change may be effected with practically 


no loss of time Each pair of cupolas 


melts 22 tons of iron per hour 


Chemical specifications issued bv one 


prominent eastern rattroad  cslls for 


rO THE LEFT rHE SPIDER ON THE I 
WHICH 
SERVE AS CHAPLETS 


railroad cars by hand and piled im ricks 


The scrap wheels also are ul loaded by 


hand A plank runway is erected from 
the side of the car to the ground and 
the wheels readily are rolled on their 
rims to any desired point in the yard 


A man with his hands protected by leath- 


er easily guides the wheel and keeps it 


in motion. The wheels have to be rolled 
rapidly to keep them upright and as a 
result two men will unload or load 


almost in- 
method of 


a car with wheels in an 


credibly 
handling cold wheels is in use all over 


short tim This 


the plant, whether scrap or new wheels. 


bviously other methods are required 


to handle the hot wheels. 
The old rr Nhe d 


wheels each dav are 


CENTER 4 COREBOX IN 


rWO PARTS 


FILLED WITH SAND 


*T BOX IS PROVIDED WITH 
STEEL LOOPS ARE INSERTED IN THE SAND TO 


released. Each car of charging materia 


is dumped immediately upon its arriv 


in front of the cupola A hook su 
pended from an air hoist is attached 

a loop in a section of movable flo 
as shown in Fig. 4. The car is tipp 
to an angle of about 30 degrees and tl! 
slides In tl 
event that the 
] 


charge into the cupola. 
material does not lie aj 
proximately level, a man armed with 
long hook at. the opposite 


ranges the pieces of scrap 


door. rea,r 
The single track in front of the cup 
olas divides into two lines at the t 
f the incline leadirg to the stockyar 
A suitable 


point diverts the 


switch or turntable at th 


empty cars down on 
pull 1 


Be TI*¢ loaded Cars are 
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up on the other. The empty car runs 
down by gravity and takes the hook 
end of the cable with it. At the bot- 
tom of the incline the hook is trans- 


ferred from the empty to the loaded car. 
The empty car is pushed by hand to the 
stock pile, switched to the other track, 
reloaded and pushed again to the foot 


of the incline. In this manner a com- 
paratively small number of cars is 
sufficient to handle all the metal re- 
quired for the heat. Four men _ per- 
form all the necessary work on the 
charging platform. Three men attend to 
the iron and one man handles coke. 
The outside of the cupola department 
showing the covered inclined runway 
for the iron and the skip hoist for the 


coke 


was taken at a time when a 


is shown in Fig. 5. The picture 


transporta- 


tion tie-up seemed imminent and_ that 
accounts for the piles of coke on each 
side of the railroad track. Usually no 
coke is piled in the yard. It is stored 
on the charging floor which has a ca- 
pacity of nine car loads or approximately 
three weeks supply. 

The loaded coke car is sp itted over 
an opening in the track and_ the 
contents are discharged through the drop 
bottom into a concrete and_ steel bin. 
The coke bucket on the skip hoist its 
lowered to a point along side the bin 
and is loaded by moving a lever which 
opens a gate in the side of the bin near 
the bottom. The operation of the 
bucket up and down the runway 1s con- 
trolled electrically by a pair of push 
buttons located near the foot of the 
skip. The hoisting mechanism is housed 

a small room under the tron run- 
vay This room is kept locked and 
vith the exception of those in authority, 

person is allowed to enter the build 
ng or touch the buttons 


automatically dumps 


The 


ts load 


skip 


into a 


bucket 
funnel which 
pipe 

the 
coke 
for each charge is measured 
the 


rectangular 


forms the mouth of long leading 


hole the 
floor apart for 


to a in roof ove 
the 
Coke 


urately 


space 


n set storage. 
ac 

and charged into cupola 
with 


The 


monorail 


by a long nose rectangular bucket 


n open top and a long handle. 


evice is suspended from a 


from the coke pile to the 
The 
¢ door is on the opposite side of the 
cupola from the iron charging door and 
suitable the 
coke bucket to any the 

A the 


rail close to the coke pile is suspended 


hich extends 


urth cupola in line. coke charg- 


switch in monorail directs 
one of four 


ipolas. short section of mono- 
such a manner that it forms the beam 
a scale. The of the 
ile is mounted near by. 
ie bucket to hold 
proximately coke, but 


size and 


recording 
the 


part 
on wall 
designed 


of 


has been 
300 pounds 
occasionally 


that 


ke varies m 


ight and in manner the scale 
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furnishes a check on the amount loaded. 
The coke forks coke the 
bucket until scale pointer indicates 
that the amount loaded. He 
then bucket along to the 
blast pushes 
through 


tender into 
the 
correct is 
pushes the 
of 


long 


pair furnaces in and 
the 


of 


nose in the doorway 
one in. turn, 
the back of 
automatically 
The 
long 
that 


each $y releasing a 
the bucket it 


and discharges 


catch at 
forw ard 
the 
pulates 


in 


tips 


behind 
the 
the 
uniformly over each iron charge. 


contents 
the 
manner 


man mani- 
bucket 
coke 
The 
the bucket are 


handle on 


a distributes 


trunnions on the sides of 
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all the the building 


with the exception of the space occupied 


extend way across 


by a narrow gage track along one side 


for the buggy ladles and a second nar 
row gage track in the center for con 
veying the wheels to the annealing 
pits. Each floor is provided with a 
pair of rails laid level, straight and 
parallel and on these rails the wheel 
molds are placed according as _ they 
are made. Each floor also is provided 
with a traveling air hoist that does all 
the necessary lifting during the process 
of making the molds and later in pour- 
ing and = stripping them Two men, 





FIG \FTER 


THE CARRIAGI LOADED WITH RED HOT WHEELS ENTERS 
rHE SPACE BETWEEN THE RAILS, THE UPRIGHTS AT THE NEAR END 
RIS \ND LIFT THE WHEELS CLEAR OF THE CARRIAGI Hil 
CARRIAGI THEN IS RETURNED AND THE WHEELS AR} 
LIFTED BY THE CRANE AND PLACED IN 
rH! ANNEALING PITS 
set back of the center of gravity when graded as molder and helper, make 25 
the bucket is loaded, but not so far wheel molds a day lhe metal is poured 
back as to make it difficult to snap through a round basin set above the 
the catch back into place when the load center of the c p Phe basin retain- 
has been discharged From the fact ing ring is attached permanently to th 
that one man charges from 14 to 17 cope and the basin is formed by plac- 
tons of coke per day it is apparent that ing a tapered block on top of the wheel 
the foregoing equipment is both rapid hub and ramming sand ar und it at the 
and efficient. Same time the remainder of the cope 
Miscellaneous Work > tomes. A se Pea provided with 
three gaps 2 x l-inch is placed on the 
A fifth cupola is provided near one hub of the pattern before th runner 
end of the building for melting iron’ block is set in place. The center core 
required for repair and equipment parts, in the wheel fills the opening in the 
plates, chills, flasks, ete The charges ring core with the exception of the 
for this cupola are lifted in an elevator three gaps which serve for gates. Detail 
and charged by hand in the usual man of the ring core and center core is 
ner practiced in the majority of found- shown in Fig. 6 

ries. It is used only once or twice a Three cores are placed in each wheel 
week. mold, the center and ring covering core 
The molding space in the foundry already referred to and the core known 

is laid out in 14 long straight floors that (Concluded on Page 322) 








Making Long Lite 


Molds 


Details of Refractory Mixtures Which Give Satisfactory Service—Record "of a 
Series of Tests Under Shop Conditions—Plaster, Paper Pulp, Ganister, 
Carborundum and Monazite Sand Among Materials Used 


EMIPERMANENT molds open out 


h 


a new branch of the _ foundry 


industry which offers many ad 
vantages including reduced molding 


cleaning costs, decreased establishm« 
charges, increased output of sound 
castings, and the production of stronger 
and closer grained metal. In many 
cases the first cost is not a _ serious 
item and by selection of a plastic re 
fractory possessing the requisite proper 
ties, semipermanent molds are econom 
cal for many small castings even where 
only a few of each kind are required. 
When they are wanted, it should be pos- 
sible to make thousands of castings from 
the same mold. In the case of larg 
castings, semipermanent molds may 
prove economical even if only two orf 
three castings are to be made, as_ for 
example in the production of propeller 
blades, engine pistons, junk rings, hy- 
draulic cylinders and rams, and ma 
chine-tool castings. 

The published 


molds 


literature covering 


semipermanent gives little in 
formation about the plastic refractor) 
mixtures on which the successful ap- 
plication of this process depends Phe 
purpose of this article is to consider the 
properties required by refractories 

the manufacture of these molds and to 
discuss the application of various su 


cessful preparations, 
Properties of the Refractory 


The properties required for a_ satts- 
factory refractory for semipermanent 
molds include the foliowing: It should 
be sufficiently plastic to mold and to 
stand up to the desired form green; it 
should 


enable it to take a smooth finish and 


possess such texture as will 


the sharp details of the pattern; it 
should have little or no volume change 
on ving and baking; it should yield a 
hard, robust, porous mold, which has 
a low efficient of expansion on heat 
ing; it should resist the chemical attack 
and eros action of the molten metal; 
it should ithstand rapid heating and 
cooling without spalling; it should pos 
sess a low heat conductivity; and the 
initial cost uld | such that for 
repetition work it will show a= saving 
over ordinary molding sands, 

Setting hard with only a= slight 


contraction after drying at 450 degrees 


BY OLIVER SMALLEY 
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the most pron f the 


miinent ( 
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ish hoard education. He is the 


inventor of a turbine bronze, a sub- 


ber, and a wood dis- 











ings of 


tillatt pro s, and ts tl author 

f numerous papers and essays on 

foundry and tentific subjects 
ent., plaster of Paris is a useful m: 
rial for making fine ornamental cast 
ngs, but on account of fragility 


inder influence of heat and_ rapidity 


if setting its use is restricted to cast- 


aluminum and its alloys, and common 
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simple form in white metal, 


brass. It is of no use for high melt- 
ing point brasses, bronzes, cast iron 
or steel. For long life work, plaster 
of Paris may be used in conjunction 
with suitable refractory fillers which 
do not impair the permeability of the 
mold to gas. Of these china clay, fine 
silica sand, suitably ground, fire clay, 
asbestos flour, and powdered chromite 
recommend themselves as possessing the 
necessary properties. 

Plaster of Paris comes in three quali- 
ties, coarse-ordinary, fine, and super- 
work, the 


fine quality is most suitable as a facing 


fine. For this class of 


and the coarse-ordinary as a_ backing 
Mixture No. 1, tried by the author 


consisted of 65 per cent plaster of 


Paris; 25 per cent china clay or 
asbestos flour; and 10 per cent fire clay 
free from grit. A little cowhair is as 
No. 2. consist 


of 10 per cent plaster of Paris; 3 


advantage. Mixture 


per cent china clay; 50 per cent chrom 
ite; and 4 per cent sodium silicate. Witl 
mixture No. 1 all the ingredients should 
be mixed together in the dry state, i: 
sufficient quantities for current require- 
ments. As plaster can rarely be kept 
without absorbing moisture from the 

its power of setting decreases gradu 
ally and is lost after a_ time Any 
attempt to mold with plaster thus spent 
will result in failure. To safeguard 
against this the molder will do well 
to test the setting power of his plaster 
on making up his mixture and to stot 
it in tin containers in a dry place for 


future use. 


Method of Mixing 


About 8 parts of plaster mixture t ) 
parts of water is a good combinati 
The mixture should be sprinkled rapid! 
with the hand into the water and stirr 
until the plaster begins to stand in 
heap above the level of the water. Th¢ 
stirring must be rapid but care should 
be taken to avoid bringing the stirrin: 
rod to the surface in order to prevent 
air bubbles from being formed. When 
the mixture is at creamlike consistenc) 
the molds should be made without k 
of time. The time of setting is 20 t 
When set, the molds should 
be dried at 450 degrees for 10 to 20 
hours according to size until all traces 


30 minutes. 


of moisture have been expelled; other- 
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wise the mold will blow on casting. 


With mixture No. 2 the plaster of 
Paris, china clay and chromite should 
be mixed dry The sodium silicate 


should then be stirred in the necessary 
quantity of water. Mix as for No. 1 
except that a slightly thicker consistency 
is recommended. The setting time 1s 


No. 1 but 


heating 


slower than that of: mixture 


be speeded up by y at a 
Drying should be fin- 
Both 


for repetition work 


it may 
low temperature. 


ished at a dull red _ heat. mix- 


tures are successful 


in white metal, aluminum, and _ brass 
Paper Pulp May Be Used 
Paper pulp is a cheap material con- 


taining 40 per cent or upward of clayey 


matter, with good molding properties 


and low volume change on drying. Ex- 


tended trials by the author proved it a 


useful material for molds for low 


melting point alloys. Its use, however, 


s limited on account of the large 
juantities of carbonaceous matter it con- 
tains in the form of straw, esparto 
grass, wood cellulose, etc. It should 
be dried at 300 degrees Cent. before being 
used. 

In principle, semipermanent molding 
is practiced in most foundries making 


large castings of simple form, such as 


ladles, land and marine en- 
gine castings, etc., where only a refacing 
f the original mold is required. Owing 
to their high shrinkage on drying, -fra- 
gility, and spalling on contact with the 


standard loams 


lead pans, 


hot metal, the ordinary 
and molding sands offer little promise of 
development as a _ facing which will 
stand up to two or more casts. By the 
refractory 


ise of a strong 


am which 


specially 


does not contract and by 


ell sprigging, a second casting presents 


no difficulties, while if suitably touched 


three or more castings are possible 
from a_ single loam mold. 

Although silica sands constitute one 

the best known refractories for gen- 


ral high work, they pre 


t much the 


temperature 
same objection as spe 
loams and molding sands, The prin- 
il difficulties 


success ful 


which militate against 
application are pre 


delicate 


ture cracking of the more 

ts of the mold, spalling, and sur- 
disintegration. Defects also arist 

m the natural volume changes be 


en 200 and 575 degrees Cent. o1 


h heating and cooling, a fe 


‘a Which does not disappear by hig 
| 


perature firing r other treatment 
the raw material in the first in 
nce Because of its low c st, how 
r, an investigation was conducted t 
‘lop a_ siliceous refractory which 
ld give a reasonable life when used 
emipermanent molds 

‘he problem presenting itself was to 


inate the natural shrinkage on dry- 
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ing and reduce the Yolume changes on 


heating and cooling. Plastics made from 


silica sand mixed with natural or arti 


ficial fire clays, demanding considerable 


care in manufacture, being fragile and 


having a high shrinkage, did not show 


much promise. 


Possibility of Ganister 


Of the various siliceous substances 
was the 
This 


ground up so that the 


examined, quartzite ganister 
most promising as a base material 


should be 
whole 


well 


through a '%-inch mesh 


should not show 


passes 


sieve but more than 





Details Are Given 
EMIPERMANENT or long-life 


advantages 


molds possess many 
to foundrics which have a_ large 
amount of repetition work. lf prop- 


erly made they may be economical 


even where only a few castings are 
Up to little has 


showing the 


requircd date been 


published 
position of the 


suitable for 


exact com 


refractory materials 


most making semiper- 
manent molds. This article gives de- 
tails of a_ practical which 
every foundryman interested in this 
subject will find useful. The 
composition of numerous refractory 


nature 
exact 


materials is presented, together with 


instructions for making up and us- 


ing suitable mixtures. Most of the 
mixtures mentioned have been ac- 
tually tried out under shop condi 
tions. The author recently has com- 


pleted an exhaustive study of semi- 
permanent molds, the ; 
which are embodied in this paper 


written especially for Tut 


results of 


FouNDRY. 











50 per cent clay when washed out with 
water. 

Mixture No. 1 consisted of ground 
ganister plus 2 per cent of sodium sili- 


This 


ordinary 


cate. proved an improvement on 


small quantities of 


both the 


ganister, 


silicate increasing strength and 


hardness without being derogatory to the 


refractory power. It proved successful 


for certain simple castings in aluminum 


1 


and brass, although continued use with 


the latter alloy soon cracks the surfa 
For iron and steel it leaves much t 
be desired and is unsuitable on account 
of rapid surface disintegrati 

Mixture No. 2 consisted of ganiste 
plus 15 per cent of firebrick grog, 2 


per cent of lime, and 3 per cent of sodi 
This 
molding difficulties of No. 1, 


overcame the 


due to high 


umm silicate mixture 


shrinkage on drying, but it did not prove 


so durable in service. 
Mixture No. 3 was made up as fol- 
lows: Ganister, 20 to 40 per cent; coke 





dust, 10 to 20 per cent; silica 
to 80 per 


cent. This series of mixtures 


did not crack on baking and formed hard 
compact molds. The surface disintegra 
tion on repeated use was less than the 
previous mixture, although it has a tend 
ency toward premature cracki! V r 
duces its value. lo overcome this defect, 


the ganister content Was 
Sta sand re Luce l and COK( dust 


replaced by fire clay 


Mixture No. 4 is the itcon this 
change It consists of 40 to 50 per 
cent well milled ganistet 300 to 40 per 


cent crushed firebrick; 10 to 20 per 


| re ] ° + 7 Y sf , 
cent hire Clay; ; per ce coke ree 


and 5 per cent cowhai: his 


with little or no volume change, yields 
hard, strong and durabl molds, and 
gives remarkable service in the. manu 
tacture oft brass and gray iron cast 
ings 


rhe molds should be constructed in a 


suitable metal framework, and sup 
ported with a liberal use of irons and 
sprigs. Drying should be finished at 
600 degrees Cent. Facing for every 
casting is recommended and the best 


results will be obtained by means of a 


graphite mixture in kerosene or by dep 


osition of carbon from a smoky acety- 
lene flame, or from burning resin. An 
aqueous solution of graphite with china 
clay may be used but the mold must 
be dried for each cast This material 
proved the most successful of the silica 
base refractories tried and several hun- 
dreds of small iron castings can be 
made from one mold 
Carbon Refractories 
The phenomenal success of carbon 


refractories leads one to believe that the 


next few years will see the develop- 


ment of a carbon plastic which will go 
far toward 


solving the semipermanent 


refractory mold problem At the pres- 
ent time the drawbacks to these ma- 
terials are the difficulties of producing a 
dense, hard material with a low co 


efficient of expansion and contraction on 


heating and cooling without the aid of 
high pressure or high firing tempera 
tures 

When bonded to make a plastic mold 
which will bake hard at a comparative 

low temperature natural grapliite. 

because of ts he t iti wnd 
fragilitv, is le sultab] na- 
terial than synthet 
leum or retort coke s t ul 
were i } t 1 ] 
f their vn 1 the cs t t lds 
where only a tew castings I ured 
For long lif vor] xtu 
tried proved unsuccessful int of 
brittleness and the patching up w h 
was necessary even on a mold of npl 


edges. Where 


castings are required, how- 


contour presenting sharp 


a number of 
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ever, from a pattern presenting flat faces 
or regular forms such as those of roll 
ers. engine and oil-cooler covers, fire 
bars. balance weights, plates, etc., the 
cope may be made of one of these 
carbon plastics profitably, saving the cost 
of new sand, sand preparation and 
handling, and the labor of making and 
preparing that part of the mold tor 
each casting. 

[he following mixture proved sue- 
cessful for 20 to 50 castings: From 
40 to 50 per cent ol graded coke (r 


tort or petroleum) ; 40 to 50 per cent « f 


strong fire clay; and 5 to 10 per cen 
of china clay. A little cowhair or as- 
hestos fiber is an advantage. Mix the 
whole to the desired consistency with 
water or a 3 to 8 per cent sodium 
silicate solution if greater strength is re¢ 
quired 

Carborundum, a chemical compound 
of carbon and. silicon produced unde 
high temperature conditions, 1 a re 
fractorv which has received the atte 
tion of most experimenters in the search 
ot a suitable plasti retractor (ar 
borundum possesses many distinct ad 
vantage over silica and fire clay. It 
has great strength under heat cond 
tions. a low coefhicient of expansion on 
eating—approximatel one-third that 
of fire cl and =e withst ls uddet 
changes of temperature wit it spalling 
Transmitting 117 pe nt more heat 
thar ( it recomm itself where 
high it conductivit s required | 

( rapid c 1 the Id for 
put e il It is 1 xidizing 1 
t ratut f 1000 degrees Cet 
For these reasons carborundum app 
‘ : ‘ f siderable ] 
i 

Carborundum fire-sand, a cheaper ma 
terial obtained from the outside « 
th crystall y of carborundum 
| 1 porou ibstance of widely vary 
ng ¢ wm position, is_ follows 

Per ¢ 

O 

{) t ¢ 

{) } 

Vith such a fluctuating material, difh 
( ire encountered in the manufac 
t f suitable molds and while molds 
} «en obtained which gave good serv 
Ice, the finely powdered fire-s | 
b ith clay and sodium  s1 
cate 1 material which may be 


other substances 


, 
replaces 


Aluminum Earths Promising 


Alumm i ng o ! the most re 
fractory a as Ol t the com 
| 1! 
est natura ( 1S lally ‘ ot ¢ 


first materials tried for the manutfa 
ture of semipermanent molds and thi 
ults warrant special consideration. Or 
dinary calcined alumina, 70 to 99 per 
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cent of AI,O,, bonded with 10 to 20 
per cent of kaolin or 20 per cent of 
fireclay with or without the addition 
' ] } 


Ot special artificial bonds, proved weak 


and friable unless baked at an excessively 
high temperaturs Both white and red 
bauxite—a natural hydrate of alumina 
presented similar difficulties and the vari- 
ous mixtures tested, unless treated with 
considerabl care, shrank ‘ nd cra¢ ked 
badly 
Fuse White Bauxite 

By fusing bauxite in a cupola using 

thracite coal as fuel, a refractory is 
obtained possessing physical properties 


which remove these difficulties. The 


approximate composition of white bauxite 
before and after this treatment is given 
helow 
Be r After 
t itment treatment 
per cent per cent 
\ 68.8 
S 18 21.4 
x g 
()x r 17 
{ NX ] 6 
( wate 14.1 Nil 
rr egret 
C¢ ; ) 
The shrinkage of this material in dry- 
ing is approximately 1 per cent. It is 


subject to little or no variation of volume 


on heating to high and is 


temperatures 


a good heat conductor, approximately 2.1 


times that of fire clay. It readily makes 
up mto a_ suitable plastic by the addition 





f water and may be purchased in vari 
Ous grade S 
If used alone it should be dampened 
vith water and applied to the patter 
ordina molding sand, being allowed 
t di mewhat bet removing the 
patt When alt dried it s} ld b 
d at a du ed heat. Sprigging is 
recommended 
(eat wl ee] ] lanks d sks, ill l Val 
is medium sized gray iron casting 
been made successfully in molds 
tructed in this material It ilso 
proved successful for repetition cast 
ing brass, bronze and cast iron 
Being highly refractory and withstand 
ing sudden changes of temperature with- 
out cracking, there is no reason why 
it should not also prove successful 
with steel, although no castings have 
been made with this metal by the author 
The initial cost of fused alumina be 
ing somewhat h, attempts were made 
to cheapen it by mixing with ina clay 
fire cl ind the addition f various 
ithetic bonds Of these mixtur 
ot 30 per cent china clay, 10 per cent 
ica sand ind OO per < alumina 
nded_ wit a 2 per cent lution of 
lium silicate proved satisfactory al 
ug this cheapened mixt did not 
ve as successf s the idulterated 
iter il 
Asbestos means not extinguishable or 
unconsumable Its Greek name alone 


its 


justifies 
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consideration. 


Consisting 


of fine thread-like crystals whose cross 
sectional area is approximately one 
thirticth that of fine silk, it is a min- 
eral which may be worked up readily 
into a plastic cement which can _ be 


molded to any for 


and consisting of 


finished molds are 


and exceptionally 

the 
from 
No. 1 


fiber dampen d wit 


disintegration, 

molds made 
Mixture 

sodium _ silicate 


mixture forms a 


m. 


interlaced 


] 


re 


co 


Being voluminous 


the 


ight, 


mmonest 


sistant to 


strong, 


fibers, 


defect 


+ 


tougn 


Surtact 


o! 


granular refractories. 


cr 
h 


U1 


hard 


nsists oft 


a dilute 


ide r 


durable 


asbestos 


pressure 


solution 


ot 


this 


mold 


} 


and when baked is quite suitable for 
brass, bronze, and light alloys lt 
the fibers are short and it is worked up 
into a compact mass, this mixture may 
be molded by hand but leaves room for 
improvement. 

Mixture No, 2 can be made by the 


admixture 


suitable 


of retractory fillers 
The difficulty of molding is thus ob- 
viated and an improved refractory giv- 
ing longer service at a lower initial 
cost is obtained. This mixture consists 
of asbestos, 2 parts; china clay, 0.8 part 
silica sand, 0.2 part; and granular alu 
mina, 1 part; to which is added 5 
per cent of sodium silicate 1 water 
This mold proved successful w 
all 72. brass, and bro i 
necessar\ While ne tested w Ca 
m it should prove successf 
Many castings presenti ! 
contour can be molded ii ) 
ments of this nature that W | 
ir 1 special « ipsible 
mechanism, if made 1 granular 
ractory W here utput is 
portance, isbestos cements t 
discount on account f their low he: 
conductivity Wher cooling ~ re 
quired, this property is, of course, an a 
Vantaa 
Oxide of zirconium, ZrO possib 
the most refractory naterial know 
Because of its excepti nal Cat resisti 
properties and resistance to fluxes ar 
slags, its low thermal heat-conductivit 
and coefficient of expansion on heat 
it would seem a very suitable mat 
as a base for semipermanent molds 
Use Oxide of Zerconium 
Oxide of nium, muneralogi 
known as baddelyte, is found in Ceyl 
Sweden, Italy, Brazil, and America. T1 
trade name “Zircite” is used to designat 
the commercial ore of Zirconia a 2 
tains tween 72 to 98 per nt of ZrO 
Molds made from powdered Ziré 
proved successful f the manufactu 
t th iron and steel castings. On a 
unt of the high itial cost in. suit 
able powder form and the high shrink 
ie on drying, the cost of the finished 
molds was such as to question its su- 
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periority over any of the cheaper and 


more familiar refractories which have 
been considered. 

reason attention was turned 
silicate of Zir- 
It exists in large deposits all 


After the extraction of 


For this 
to “Monazite sand” a 
conium. 
over the world. 
the thorium and cerium a waste prod- 
uct is left for which there is little or 
no market. In this material we have a 
refractory already in suitable form at a 
appear- 


comparatively low price. In 


ance it is yellowish and has a bright 


luster. It is exceedingly heavy, 


1 
5.2 


greasy 
and in 
fluid. 


specific gravity of 


flows like a heavy 


with a 
bulk form it 

To test this material a_ series of 
blocks 2% x 1 x l-inch and of slabs 
4x 1 x 1l-inch made. The tests 
made included volume changes in mak- 


were 


ing into molds; the coefficient of ex- 
pansion and contraction in heating and 
cooling; the fluxing action of oxide of 


iron at high temperature, the refrac- 


toriness; and the strength 
Test Strength of Blocks 


The maximum linear contraction and 


expansion observed on a series of blocks 
at 800 degrees Cent. was 0.002 and 0.008 
inch respectively. The coefficient of ex- 
pansion and contraction on heating and 


block 


be quenched in cold water from a bright 


cooling was such that the could 


red heat without cracking The flux 


ing action of oxide of iron was as 
arranging the slabs in the 
form of a_ cube-shaped 


was subjected to repeated casts of both 


certained by 


mold, which 


iron and steel. All the castings left the 
mold with a clean skin and there was 
1 trace of attack of the hot metal 
None of the slabs cracked under this 


severe treatment. Manhandling strength 


was ascertained by allowing the small 


blocks to fall from a height of 3 feet on 
Firebrick blocks thus 


The zir- 


to a cement floor 
tested break on the first drop. 
con bricks withstood an average of six 


falls and so strong were some of the 
molds that they could be dropped on the 
floor without damage. The molds ex- 
softening at tem- 


Cent. 


hibited no signs of 


peratures up to 1500 degrees 


Molds 


exceptionally 


material are 
They 


can be manhandled with safety, patched 


made from this 


dense and _ heavy. 


up if necessary, while disused molds may 
be ground up and used over again. Zir- 
con molds may be used successfully in 
the manufacture of many classes of cast 


including gear blanks, and ring 


ings, 


castings; automobile, locomotive and 


marine engine pistons; engine and oil 


cooler covers; propellers; machine tool 


castings; valve guides; tubes; pipes; 


shells; etc. They will show an effec 


tive saving compared with the ordinary 


sand mold. 
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Iron Melts Cold for Last 
Half of Heat 


Question: The iron from our two 
cupolas, one lined to 78 inches and the 
other to 72 inches, comes hot for 
about seven or eight charges and then 
Some- 


drops off to quite an extent. 


times it picks up again but as a rule 
it does not. The coke bed in each 
cupola is about 24 inches above the up- 
per tuyeres when it has burned through 
We use the same size charges in both 
furnaces, made up of 3000 pounds of 


pig iron, 2000 pounds shop scrap and 


1000 pounds foreign scrap with 600 
pounds of coke between charges. Both 
cupolas are run together and we melt 


22 charges in one and 18 


charges in 
the other. We have tried several ways 
conditions but so far have 
shall 


any advice you may give us on the 


to remedy 
not succeeded and we appreciate 
subject. 


Answer: From the details submitted 
inclined to say that al) 
increase the coke 
Instead of 
from 800 ta 


1000 pounds, this amount to be 


we should be 
you have to do is 
ratio between the charges. 
using 600 pounds use 
deter- 
mined by experiment because all coke 
alike. 


comes hot it is evident that 


is not Since your first iron 


your bed 


is the proper height and since later 


on the iron does not come so hot it is 
natural to infer that there is not enough 
coke maintain 


between the charges to 


the bed at the proper height. 

You say that you have tried various 
remedies and it may be that the faul 
lies elsewhere It also is a well known 


fact that cupolas are peculiar at times, 


but taking the question by and_ larg: 
nearly all melting troubles arise from an 
coke to iron or an 


improper ratio of 


improper weight of charge in 
tion to the 
zone. 

The coke bed should 


30 inches above the tuyeres, this height 


propor 
diameter of the melting 
extend 28 or 


after the 
settled 
pertinent to 


of course to be determined 
bed has 
In this 


burned through and 
connection it is 
point out that in case upper 


coke 


indicated  dis- 


tuyeres 
are employed the bed must ex- 
tend above them the 
tance. 
cylinder 
coke to 
each ton of iron. The charge for the 
78-inch cupola is made up of 3 tons of 
iron to 1100 pounds of coke and the 
iron at the end of a 110-ton heat, after 
the cupola has been in blast for 8 
hours, is as hot as during the first 
part of the heat. The cupola is slagged 
freely and blast is supplied at 16-ounce 
pressure. 

A considerable 
exists between a 78-inch and a 


A‘ prominent automobile 


foundry uses 350 pounds of 


difference in area 
2-inch 


~ 
/ 


nm )7 


cupola and therefore to expect satis- 


factory results it is evident that the 


relative charges of coke and iron in 
one should be larger than in the oth- 


er We 


should suggest that you try 


5000 pound charges of iron in the 72- 
inch cupola with 700 pounds of coke 


between charges 


Offers Interesting Data on 
Casting Temperature 


The effect of 
the physical properties of a sand cast 


casting 


temperature on 


zinc-bronze was the subject of a paper 


Francis W 


British 


presented by Rowe at a 
meeting of the Institute of 
Metals held March 12 and 13, 1924 
in the hall of the Institution of Me 
chanical Engineers, London 
The object of Mr 


tion was to determine for practical serv 


Rowe's investiga- 


ice the best casting temperature to give 


the required mechanical properties to a 


gun metal of the following specified 


composition: Copper, 88 per cent; tin, 6 


per cent; zinc, 6 per cent. The paper 


deals with the method of making the 


test bars, their chemical analysis, and 


by tables, charts and 


physical properties 
micrographs. These results are used to 


demonstrate that the casting temperature 


exerts a marked influence on the physical 
properties of the alloy and that the 
most favorable temperature is clearly 
marked in this seri of test rhe 


vield point of the alloy shows no appre 


ciable variation at the temperatures 
ranging from 1020 degrees Cent. to 1210 
degrees Cent. The brinell hardness fig- 
ures rise m proportion to the fall in 
casting temperature, which is common 
to all classes of bronzes and gun metals 


Mr. Rowe infers that it is quite probabk 


that test bars of different sizes might 


give appreciably different results and 
a uniform range of casting temperatures 
are applicable only to castings of sim 
molded similar 


ilar section and under 


conditions. 


Plan New Foundry 
The W. K., Works 
& Supply Co., Shreveport, La., has plans 
for the construction of a modern found 


Henderson Iron 


ry unit just outside of the city limits 


With the 


department, the 


of Shreveport. removal of 


the foundry machine 


shop, mill supply department and saw 


mill assembly department will be able to 
expand into the 


buildings at present 


occupied by the foundry Complete 


modern equipment will be _ installed 


throughout, the equipment contemplated 
including two electric steel furnaces and 
Frank D 
Inc.,is in charge of design and layout 


two gray iron cupolas. Chase, 
and the building will be constructed by 


the Leonard Construction Co., Chicago. 





Casting Manganese Steel--Il 


Heat Treated in Electric Furnaces—Quality of Metal Determined by Bending 
Test Piece—Details of Molding and Handling Track Work— 
Pattern Shops Fitted with Long Benches 


e to OOO degrees Cent 
a4 


ili he I ! : ust lye soaked 1 
( i until ‘ cl tempe i 
t ‘ erhou itta ned Lhe 
‘ chu t wmunl held clos 
! mn temiperat ‘ (Jie 1O ndt 
cle ‘ LUSTIVE t¢ sig i ten) 
rature trom lé ) ne po it ot 
ite t cu thie reezing pot i 
tained | cooling a bath ot brine t 
ct he onclusion Irom the tests 
was that 60 degrees Fahr is the best 
temperature for a quenching bath 


Pyrometers are applied almost um 


versallvy to heating turnaces tor mdan- 


ganese steel, to insure that the metal 


will be heated to the correct tempera 


ture before it is quenched. If the 


temperature is not high enough the 


metal will not be softened sufficiently, 


while if the temperature is too high 


the metal is apt to be burned and 
electric 


will crack In some cases 


heating is employed in an_ endeavor 


to secure a more even temperature 


Fig. 1 


nace used tor 


shows i typical electric tur- 


smaller cast- 


heating 


ings in several manganese steel found- 
rie \ similar furnace is located at 
the side of the heat treating furnace 


BY H. E. DILLER 


shown in the first article oi e seri 
As indicated n the illustration the 
irnace is of the single-end car t 
The car is pulled from the turnace 
by the operation of an electric motor 


The control apparatus is on one side 
of the furnace and a brake 1s pr 
vided at the front for use in ca 


emergency. The workman in_ the 


illustration is shown operating the 
rake lever Che lurnace 1S heated 
by electric current passing through 


] | ‘ , ¢ : - 
granular carbon resistance Material mM 


two carborundum troughs 10 inches 


high, 14 inches wide, with 2-inch walls 


vi, 
located, one on each side, on 


The electrical connections are 


piers. 

made with buss bars on both sides 
of the furnace and at each end ot 
the trough. One of these bars 1s 
shown at “4. Fig. 1 [Two small doors, 


indicated at 8, art 


provided in the front of the 


one of which 1s 


on a line with the top oft each re- 
sistance box. This enables the tur 
naceman to add resistor material to 
the resistance box as it is required 
to replace that lost by the oxidation 
of the carbon in the box. A scoop 
attached to a long handle serves to 
introduce the carbon along the entire 


length of the box. A section of one 
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brick piers may be seen at C, 
are introduced into 


Smalle casting 

the furnace in steel boxes as shown 
he same illustration, while the 

larger castings are laid on cast-steel 


grids, one ot which may be seen at 


the right of the box Thus, when the 
car is pulled trom the turnace_ the 


castings readily can be lifted off the 


lattorm of the car by the crane and 
a ley charge set on and placed In 
the furn th only a_ small loss 
ot hea 

Naturally in the production of a 


requiring such a high degree 


metal 
of metallurgical skill and close con- 
trol the laboratory plays an important 
part and all producers of manganese 
steel operate laboratories, both chem- 
ical and physical. Usually the physi- 
cal laboratory is equipped with a ten- 
sile testing machine, a hardness tester 
and a machine for making bend tests 
maintained in 


Heating furnaces are 


the laboratory for heating samples 
which when heated for a long time at 
about 700 degrees Cent. become soft 


enough to be drilled for analytical 
samples. 
The chilling of manga- 


nese steel together with the color of 


properties 


HEATED IN 
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FIG. 2—A LARGE ROLLOVER- 
JOLT MACHINE MAKES THE 
DRAGS FOR TRACK CASTINGS 
WHILE THE COPES ARE MADE 
ON A PLAIN JOLT MACHINE— 
NOTE THE COPE FLASK IN 
FRONT OF THE DRAG MACHINE 
—THIS FLASK IS EQUIPPED 
WITH SPECIAL CROSS BARS FOR 
SUPPORTING THE SAND 


FIG. 3—B ELOW—PATTERN AND DRAG 


FOR A REPLACEABLE FROG CENTER— in electric furnace melting 


THE CYLINDRICAL CORES ARE FORMED 
OF SHEET STEEL TUBES FILLED WITH 
SAND—THE STEEL STAYS IN THE CAST- 
ING AND PRESENTS A SURFACE SOFTER 
THAN MANGANESE STEEL, THUS ALLOW- 
ING THE HOLES TO BE REAMED 


> 7 
approximately 


manganest 


termine 


rect 


; 


ul 


before the 1S 


practice t 
whether the 
poured. 
-incl 


well rounded corners 


until both ends touch 


must star 


d then it 
] ends 


sep 


htly with- 


composition is cor- 
One 


1 square, *12 





this connection it 


that a sand-cast sectior 


usually will bend 45 to 90 


degrees 


tore breaking. A _ section > inches 


thick, after it becomes cold usually 
breaks 
The 


smaller crystals, 


before it deflects 20 degrees 


thinner section jis whiter 
and 1s”. sottet 


However 


1000 


the heavier section 


two are heated to deg 
hardness 


approx! 


and quenched the 


pieces will be 
same. 

On account of the 
ot the castings 


the molds and their 
I treating 
different 


naking 
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down, so that they can be_ broken 


off by a blow from a sledge. Great 


care must be used in doing this to 


prevent cracking the casting. In cases 
broken off 


oxyacetylene 


where the riser cannot be 
it is cut off with an 
torch This must be done before the 


casting is heat treated as the metal 
becomes hard again when heated above 


370 degrees Cent. Castings are repaired by 


welding after they are heat treated, 
but in such cases the castings are 
heat treated a second time. 

Little attention is paid to the sand 
on the castings as they come from 


the mold as it usually is knocked off 
What 


castings are 


quite readily. does not come 


off before the quenched 











FI® 4—PATTERN BENCHES ARI 


scales off during that process 
ever, great care Is taken in the 


sand \ 


employe d 


aration ot the tacing 
refractory sand is 
well mulled and will not fuse read 
ly to the face of the casting. Usually 
mixed with 


a portion of used sand is 


the new sand for facing together with 


a small amount of fireclay. Different 
types of mixers are used. Fig. 7 
shows a typical installation in wh 
the nd is dropped into the mill 
gravity and when milled talls into 
bucket t in the pit shown in front 
GF x, % be carried to the molding 
floors by the crane 

Frequently castings when they aré 
taken out of the sand are put in heat 
ed ovens, or ts, to cool, as they 
would cool too quickly if allowed to 
remain in the open air, or even if 


buried in sand. The castings are taken 
rom the cooling furnace while they are 
Cent. and the 


nails are broken off 


still above 100 degrees 


gates, risers and 
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and the core holes cleaned thoroughly 


before the castings are put into the 
annealing ovens 
All foundries 


steel 


producing manganes¢ 
equipped with a 
different kinds of 


both in the rough 


castings are 


large number of 


grinding machines, 


cleaning department and in the finish- 


ing or machine shop. The machine 


shop is equipped with different types 


planers, but these ma- 
fitted 


wheels instead of cutting tools as the 


of lathes and 


chines all are with grinding 


latter will not stand up for cutting 


manganese steel. Fig. 5 is a general 


view of the rough cleaning department 


in a foundry making manganese steel 


Laste aoe located 
castings. Grinding wheels are locate¢ 
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Few repeat orders are received for 
track 


This is 


Same pattern. 


diversity 


castings of the 


owing to the wide 


of curves and the requirement that 


the casting meet the special need in 


each case. Firms engaged in_ the 


manufacture of this class of castings 
have large layout floors on which the 
templets are laid 


patterns and _ track 


out to permanent lines giving curves 


\fter the 


are made and the rails bent 


of different radii. castings 


they are 
assembled in their proper relative po- 
covered by 


sition in a layout yard 


one or cranes In this manner 


it 1S possible to bend all castings and 


more 


rails to exact shape betore they are 


sent to the customer who is assure 








~~ 


ARRANGED ‘SO THAT THE PATTERNMAKERS CAN 


NOTE THE LONG PATTERNS WHICH ARE 
in rows close to the columns on both 
sides of the centra!l section E-ach 


wheel is served by a jib crane with 


a chain fali operating on a _ trolley 
on the beam of the crane \ swing 
grinder as operated in another man 
ganese steel foundry is shown 1n 
Fig. 6 


Straightened Cold 


The castings must be straightened 


cold as heat ng to above 370 degrees 
Cent. causes the metal to become hard 
again, as has been previously noted 


For this reason powerful presses are 


required for the larger castings The 
maller ones can be straightened un 
ler a drop hammer 

One line of work distinctive to the 
manganese steel foundry and which 
las contributed greatly to building up 
production of cast 
tracks. 
this phase will be 


this industry is the 


igs for railroad Therefore 


dealt with in 


considerable detail in this discussion. 


= 





* 

WORK ON \ TABLI BETWEEN TW 
HANDLED 
that the rails and istings will 
to torm the curve according to dr: 
ing without any changes when applied 
on the job 

The manufacturer of track castings 
also preters to make his own j{ 


I 


terns as the shrinkage of 


steel is higher than that of ordi 
steel and the shrinkage allowanc« s 
sometimes incorrect when the pattern 
is made in a shop where the wor 
men are not entirely tamiliar with 
class of patterns Then, too, the o 


side shop is frequently not advan 


geously equipped to produce these pat 


terns which require long bench spa 


and special skill on the part of 
patternmaker. Usually the patter! 
1! 


maker receives a full-size plan draw 


he patterns, together with nu 
merous cross-sectional diagrams In a 
typical shop the patternmakers’ 
back to 


between two tac- 


benches are set back with a 
large table 


ing benches as shown in Fig. 4. The 


layout 

















‘] 


t 


~ 
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patternmaker shown at the right of the 
bench is working, on a hard center of 
manganese steel for a steam railway 
frog. The workman at the left 1s 
changing an old pattern ot a manga- 
nese steel switch. It is apparent that 
a large pattern shop is required in 
a foundry doing this class of work, 
because hardly any two curves or 
crossings are exactly alike and new 
patterns or changes in old patterns 


must be made for nearly every job 
Attached by Dowel Pins 


In some cases patterns are put on 
a narrow strip of board which can 
be inserted in the pattern board, which 
is bound around the sides with a strip 


ot steel, thus saving the expense of 


making an entire pattern board for 
each pattern. In other cases the 
halves of the pattern are attached to 


the pattern board by dowel pins. Solid 
patterns are made for bedding in the 
sand 


Many of the molds are made on 


large jolt machines built for this pur 
post In one case two machines are 
sed [The one on which the copes 
are made is a plain jolt machine with 
lifting capacity of 26,000 pounds 
Phe table, 17 teet 6 inches long and 
3 1eet Vv ide, is n ide ol | beams and 
ill car i flask 19 feet ne Ch 
machine tor making the drags is ot 
the rollover-} It tvpe oft 12.000 pounds 
lifting capacity. The table is the same 
size as that of the cope machine 
] oO 2 shows t ( @ ma 1 r with 
1 drag rolled ( ind the table swung 
yack to place Che bottom b« 1 is 
steel castin flat on the face which 
ests vainst The mo VNiie t he op 
posite sid 5 ted ith four ybed 
ills similar to the walls of a flask 
only not as xh Ch teature may 
ve noted i the illustration, Fig. 2 
which also shows the sand _ hopper 


from which the sand is_ introduced 


into the mold through the three chutes 


shown turned up. The pattern in chis 
case was attached to the pattern 
board with dowel pins and remained 

the mold to be drawn by the mold 
ers 


Hanging Cores in Cope 


h its hanging cor 


Che cope wit es 1s 
ade in a flask equipped with specia 
cross bars, tormed by nicking the 
plate at inter 
vals of about an ich then bending 
over the fingers, the one in one d 


rection and the next the opposite di 


rection. This construction is shown 
by the insert, Fig. yf he cope or 
switch mold contains hanging green- 


and cores which easily aré supported 
with a few wooden soldiers, when this 


type flask is used. The fingers on the 
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FIG. 5—GENERAL VIEW OF THE CLEANING DEPARTMENT Of} A MANGANES! 
STEEL FOUNDRY 


ossbars are on the joint side of the comes are used wit { tab] flush 
flask All flasks used on the machines with the floor In or | i ma 
are fitted accurately with d wels, 1! ch ne 1s being tried r 
erere ‘ to each other ind to tine tire m ld by t ne 
patter voards so that i cios jomnt flask 
can be mad \1 the \ \ vhicl Cine iit be 
this same purpos sa mplishe that mac es x 
another m is by p g the core the illustratior go | » to 
sectior the ilrag Che st do 19 teet leng la 
inging thie cop stands Ip is ( lig take il 
part t drag | ‘ ( s 1 l té he sh | nes 
oO i d kets ( iTé¢ tor lo vv to be I iar | ( 
the core ect n | < macK ( the these oT it ne ~ P 
voard s ittached to a flask section made 20 teet 6 . t 
which protects the Otruding parts nch thickness « 
Besides ce Tt jar? gy icl es nest Se¢ n lr} s 
sno tne Stration } inc ma poured irom a ] ‘ 





FIG. 6—SWING GRINDERS PROVE USEFUL IN REMOVING THE FINS ON MANG 
ANESE STEEL CASTINGS 
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FIG. 7 SAND MIXING EQUIPMENT IS 
FOUNDRY WHERE SPECIAL 
OUALITY OF THE MOI 
nozzle Molds for such castings are 
made in the usual manner by hand on 
the floor lt the pattern is_ solid 
is bedded half way by the usual 
method and the cope set on. To bed 
in the pattern it 1s necessary to 
raise it after it is first bedded in 


ind form the sand for the rail grooves 
by hand, then bed the pattern in 
a second and sometimes a third time 
With certain shapes it is practical to 


j 


fill the groove with sand and flop the 


pattern on a prepared level bed 

\nother interesting casting made 
of manganese steel is the replaceabl 
frog center, the pattern and drag of 
which is shown in Fig. 3. A unique 


feature of this mold is the steel-coated 


res for bolt holes, shown in the 
tration as a number of cylinders 
ng across the mold lo rm these 
sheet steel S rolled | vlindr 
form and filled with sand which 
is dried. The object is to have 
de of the bolt hole of a ott 
tal which can be machined to - 
) ver diamete manga! 
teel too hard tor this {| 
oY o larger cores shown t 
( o the right oO { 
ter ( old form holes yor the 
to fit [The ends of the ra 
mbedde gray iron which ts 
iround tl and holds them in 
Sitior Che on Cas ng 1isO 
S ved to mangan st 
te casting | latte Ss et 
ce and the space veen nd t 
» ca ,Y is fill =? st 
which when solidified hold 
pla Th object of this cor 


A MANGANESE STEEL 


ESSENTIAL IN 
ATTENTION IS PAID TO THE 
DING AND CORE SANDS 


struction is to allow the center cast- 


ing which receives the severest wear 
easily to be replaced by melting the 
zinc which has a much lower mtlting 


point than iron 


Cast Window Weights in 
Permanent Molds 


Question: We will appreciate any in- 


formation you can supply on the sub- 


ject of chill molds for sash weight 
castings, how they are made and how 
they are operated. We have done some 
experimenting but have not been able 
to clamp the molds tightly enough to 
prevent a fin at the joint line of the 
castings. We should like to know what 
ier manufacturers have done along 
the line of permanent molds to guide us 
in further experimental work. Also we 
shall appreciate your opinion on a suit- 
able analysis for the iron forming the 


molds and the anticipated life of the 
mold 
Inswe? Your nitial mistake has 
been in attempt to pour several cast 
ngs im a sil ultiple mx it the 
ime a The 1 will spi n the 
iter irrespectiv vy tig t 1 
center eated 
+h, , - } , ‘| 
I I 1 with As a 
: +] ‘ bi = . © 
n reve unles 1 mat mold 
so Cay t it \ ibsorb tl h 
VW 14+ < fa ot tion } lo ir \ 
Cy d strated +h, ' ' 
] vel Nr) } xT ] | S f eK 
periments with permanent molds at Ta 
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cony several years ago. He presented 
a paper on the subject before a conven- 
tion of the American Foundrymen’s as- 
sociation in Cincinnati in 1909. The 
paper was published in THE Founpry 
June, 1909 and also is incorporated in 
the Transactions of the association for 
that vear. 

Sash weights are cast in batteries of 
single water cooled iron molds split 
through the center and set up vertically 
in shallow pits. Two batteries are set 
in each pit and are served by a common 
water pipe laid on the floor between 
them. The back half of each mold is 
connected by a short length of small 
pipe to the main pipe. Water is con- 
veyed to the front half of the mold 
through suitable hose connections that 
permit the opening of the mold to re- 


move the casting. The molds are hinged 
at the back and clamped in front by a 
pair of hinged levers attached to one 
half provided with cams that engage 


other half. 
When swung into position they lock au- 


suitable projections on the 
tomatically. The molds are poured one 
at a time and by the time the ladle has 
gone around the battery, the first cast- 
ings have been removed and the molds 
again are ready to be filled 


The mold castings are made from 


iron of approximately the following 
analysis Silicon 2.25 per cent, sul- 


phur, phosphorus and total carbon fairly 
low and manganese about 0.70 per cent. 
With proper care the chills will last 


tor many years. 


British Foundry Show 


It was reported at the end of March 
that about 40 
had been received by the 


applications for space 


t 


Managers Ol 


the International Foundry Trades ex 


hibition which will be held in Birming- 
ham, England, June 19 to 28. This ex- 
hibition will be held in Bingley Hall 
where the successful 1922 show was 
staged. Lord Weir, head of G. & J. 


Weir, Ltd. ( 
is president of tl 


athcart, Glasgow, again 
1e exhibition, the patrons 


of which will include the Institute of 


British Foundrymen, British Cast Iron 
neseal ass itior and ( pron 
inent nical or in} tions \ ser 
lect Ss { I biect \ 1 be 
given rit t exhibition and 
wb f ¢ tions desic i , 
te the art ldine and ee 
king w eld é 
( ' Se 
ul on ( ot the exhibit le 
part! ( tl I ghat { 
{ 
é Whiting Corp., Harvey, II 


s been appointed sales agent for the 
1 f 


Cleveland, maker of 


nsulated steel core ovens. 

















escribes Foundry Cost Plan 


Methods Employed in Obtaining Cost of Production Based On Expenditures 
Covering Raw Materials, Melting and Molding Consider Good _and 
Bad Castings Produced, Also Shrinkage Loss 


OSTS are receiving much atten- 


tion among 
ent, owing to keener competition 


foundrymen at pres 


which necessitates closer figuring of sell- 


ing price. A system* for obtaining 


accurate figures covering the actual cost 


of production is absolutely essential to 


enable the foundrymen to place a _ cor- 
rect selling price on his product. Such 
a system, regardless of what kind it is, 


should be worth the expenditures in- 
volved in its installation, and maintenance. 
The more simplified and accurate the 
serviceable and 


system is, the more 


satisfactory it will prove. Such a system 
is explained by the accompanying tables 
and charts. 

Table I shows the actual cost of ma 


terial when in This starts at 
the bottom, 
the detail 


how the different 


storage. 


giving a chance to watch 


work and also demonstrates 
expenses wind them 
selves into actual cost. It will be noted 
that the 


are not actual but estimated, this being 


figures used in this statement 
figures as much as 
possible in This 
statement shows total cost per ton of pf 
steel, and coke 
at the furnace 


done to simplify the 
making calculations. 
iron, scrap iron, 
giving 
ovens or place of purchase, cost of freight 


scrap 


costs per ton 


per ton, also, cost per ton of unloading 
and handling to storage place. From this 
the cost per ton at the furnace and 
ovens or place of purchase, also freight 
paper presented at the 
Southern Metal lrades 


Abstracted from a 
annual meeting of the 


BY THOMAS PERKINS 





Eliminate Guess Work 


A? 


sential m 


171 , 
ITEMIZED cost sheet ts es- 
obtainina 


accurate 


figures covering the production of 
miscellancous castings requiring more 
or less intricate core work. It is 
often the case that a flat 


given to cover this work based upon 


figure 4s 


an average cost carelessly obtained, 
and which in the end is the cause 
of serious financial losses. 

Under such conditions tt usually 
happens that the 


, 
wilh 


smaller  cdstings 


more or less wmtricate core 
work will be 
raise the cost of production as high 
as 50 per cent over the flat rate 
The larger castings with little 


or no core work may be gwen to a 


required which may 


given. 


concern who figured on this special 
line of work at a much lower figure 
after allowing a fair margin of 
profit. 

Recognizing this condition, Mr. 
Perkins presents a plan which wm its 
practical form may be adapted to 
overcome the flat rate per pound 


evil. 











charges per ton from the invoices and 


freight bills may be obtained. In order 
to get cost per ton of unloading and 
handling to storage place, an order must 
sales order, 


be issued the same as a 


leted the ( t sheet ed vhich 
vives t il cos i 
ng. Divide this a thre ) 
tf tons and obta t Phi 
same results may | ed in anothe 
way by having one nonproductive num 
ber tor unloading stock, each time car 


showing, just what stock was unloaded 


This orde1 will b W irked up each 
month and separated, that is, giving 
each department its share of the expens: 
In this way it is thrown in the overt 
head 

Fig. I, the Daily Metal Report is mad 
out by the foundry clerk each da gi 
ing total weight of pig iron, scrayj 
and coke charge into furnace and _ total 
weight of good and bad castings, returns 
and shrinkage. From Table III, the first 
item dated January 1, provides thes: 
hgures to fill out this form On the 
leit side of this form fill in 5400 pounds 
pig iron, 6300 pounds scrap iron, 6300 


pounds scrap steel and 1700 pounds coke 
Do not add the coke in 


total weight of charge, 


arriving at the 
but add only pig 
which 
This 


amount was charged into the cupola. On 


iron and 
18.000 


iron, scrap scrap steel, 


Zives a total of pounds. 
the right side of this form place 12,635 


pounds good castings, which is given in 


Table III same line, 1675 pounds had 
castings, 3315 pounds returns and 375 
pounds shrinkage. These figures when 


added should agree with the total weight 
of charge shown on left side of form. 


To arrive at these figures, the foundry 



































- ~~ * 9 he ; he = - } ’ 
association, Feb. 26-29, 1924 The author, giving car number, number of tons, etc. clerk has to weigh the good castings 
Thomas Perkins, is cost accountant for J. 5 : 

Schofield’s Sons Co., Macon, Ga As soon as this work has been com-_ bad castings and returns he difference 
DAILY MELT REPORT 
Date 192 : — 
COST OF CHARGE 
Se  ____ See 4 = - " —= 
: ; 
CHARGE i “ EIGHT __\! PRODUCTION _ _WEIGHT __| DESCRIPTION AMOUNT ! 
i rT Lbs. Pig Iron at Per To 
Pig Iron " '' Good Castings ! | a g tren - = y 
; i Lbs. Scrap Iron at Per Ton 

Scrap Iron " 1 Bad Castings — 

——— 7 an i ¥ ae " — a a ” ' Lbs “« rap Steel at Per Ton 1 

Scrap Steel * : 

—— Bad SE —7 
' 1, 
' ' 
~ +; + + Lbs. Coke at Per Ton H we 
’ ' ‘ ’ 
" ! : Cupola Labor _ 4 + a 
= SS ; 
‘ :' ' i 1 
i! it . Total a : 
= v Returns SS r T 
i * i Les Lbs. Returns and Bad Castings (Re cd ! ? ; 
! ‘ a ; 7 

Coke (Don't add | |! Shrinkage z _ Total Cost of Charge i! 

" p 4 —_— Hon: —— 

" ' »und o od Casts ' 
otal Iron in i! Total _ Metal Cost per poun i of Good ** = + hes 
Tota ° —— = rn ee —~ a -- $$ —— = = = — 

Correct 
Entered 
Cost Department 
Foundry Clerk 
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Table I 


Purchase price of pig iron at furnac 
' } & 

Freight 

Handling to storage. 

I cost of pig iron | tor 
Pure sé pr mT, ip 
Freight 
Hand ne storage.. 

I st olf scrap iron per t 
Purchase ce f scrap steel 
Freight 
Handling st ge 

lot st of scrap steel per 
Pu ASE coke at , 
Freight 
Handli st P 


Cost of Material in Storage 





Table II 
Distribution of Overheads 
$28.( DIRECT LABOR $2.868.8 
DIRECT OVERHEAD 
Nonproductive lab 1,271.97 
¢ t . 16.55 
7 nsura € 54.61 
154.5 
$15.1 794.18 
Miscellaneous 1.57 
Defective work 163.06 
General factory 285.28 
$17.1 Power 88.55 
$3,1 27 103 
a INDIRECT OVERHEAD 
‘ Depreciatior 77.97 
Fire nsurance 2 7 
>it Taxes 47.87 
General factory 94.8 
€10 01 Pow 11.29 
TOTAL OVERHEADS FOR MONTH 
OF JANUARY, . 














between this figure and the total weight 


nonproductive labor and always is charged 


12,635 pounds into the total cost of charge 























of furnace charge is shrinkage to one certain number, this making it $148.37 which will give an average ol 
\iter this information has been tabu- casy to separate this item from « ther $1 17 per 100 pounds. To get the average 
lated by the foundry clerk the report, time cards Che Scofield company’s shrinkage for the day, divide the total 
together with the time cards, is sent cupolas are operated with colored labo weight of heats 18,000 pounds into the 
to the cost department. These cards and use three men, except on light heats total shrinkage 375 pounds, this will give 
are balanced with the melt report as when this is cut down to two men. In 2 per cent shrinkage. 
to good and bad castings The cards referring back fable Ill it will b In Table III the statement showing 
are then figured by each man’s rate and ted that on Jan. 1 a charge of $10.33 cost of metal at spout for month of 
are ready for the file \fter this has was made for cupola lab Add t » January 1924, is only a recap showing 
q ; : 
been done, the cost of charge Fig. III the total cost of material and the total in detail each day’s heat, also, tota ind 
which will be shown on the bottom of cost of the heat for t lay is the result average for the month. 
the melt report may be prepared. In lo care for the returns and bad cast Fig. 2 the Analvsis of Metal Cast 1s 
recording the total pig iron, scrap iron, ings again refer to Table III. By adding the same as given in Table III with 
scrap steel and coke which is shown on_ these items a total of 4990 pounds results; the exception of a little more mtorma- 
the left side of the report, use the prices this amount being nothing more than scraj tion, such as percentages of pig iron 
shown as_ follow 5400 pounds pig iron it may be figured on the same basis scrap iron, scrap steel, etc The circle 
iron at $20.00 per ton gives $72.32; f $18.00 per ton which will give $40.10 in the top left corner shows total weight 
6300 pounds scrap iron at $18.00 pet for the 4990 pounds Deduct this and percentage of pig iron, scrap iron 
ton gives $50.62; 6300 pounds scrap steel amount $40.10, from the total cost of and scrap steel, this of course covers 
at $16.00 per ton gives $45.00; 1700 pounds heats and the total cost of charge, which total weight of heats for the month. 
coke at $12.00 per ton gives $10.20 is $148.37, is obtained To arrive at an The circle in the top right corner 
This will give the total amount of ma- average cost per 100 pounds for this shows the total and the percentages o1 
terial Cupela labor is regarded as day's heats, divide the total good castings pig iron, scrap iron and coke, using 
Table III 
Cost of Metal at Spout for Month of January, 1924 
PIG TRON SCRAP IRON SCRAP STEEL COKE HW ‘ TING Shke Good Total Cost per Per Cent 
Date Weteht An Werght Weiet Amcsmtt Weick a Reus , hata Sein Com'e. lant, 100 lbs, Shrinkage 
January 1, 1924 5.400 $ 72.3 6.300 $ 50.62 6.300 $ 45.00 1,700 $ 10.20 ‘ $13.45 73 12,635 $ 148.37 117 20 
January 2, 1924 6.900 92.41 8,050 61.69 5.050 57.50 y 19.20 o1 03 175 18,137 210.60 1.16 620 
January 3, 1924 6.900 92.41 8.050 61.69 8.050 57.50 19.20 10 1.69 136 18.580 115 19 
January 4, 1924 6.600 8A.39 oo 61.88 7.700 55.00 15.60 ) st aT 17,639 116623 
January 5-8, 1924 8.4100 112.50 y x00 78.75 9.500 70.00 1.700 22.20 ‘ 1.33 x0 22,608 115 20 
January 9, 1924 6,600 aA39 oo 61.88 7.700 5.00 L100 18.60 ‘ ‘6 5 16,517 118 24% 
January 10, 1924 6.600 aa39 “ 61.88 7.700 55.00 100 15.60 ' 65 ts 16,836 117) 24% 
January 11, 1924 6.000 80.35 7.000 6.25 7,000 0.00 > 900 17.40 , 6 1s 14,859 119 24% 
January 12-14, 1924 7.800 104.16 9.100 73.12 9.100 65.00 3.500 21.00 s 215 168 22.458 113) 18% 
January 15, 1924 6.000 80.35 7,000 16.25 7.000 0.00 2.900 17.40 63 991 16,368 1.15 19% 
January 16, 1924 6.300 84.37 7.350 9.06 7.350 2 > 100 12.60 é 7" 1 16.552 113 1.9% 
January 17, 1924 5.700 76.34 6.60 hat 6.650 17.50 2.800 15.00 " -9 421 14,109 1.18 22% 
January 18, 1924 6.000 80.35 7,000 6.25 7.000 0.00 »a00 17.40 297 15.706 117 19 
January 21, 1924 6.900 92.41 8,050 61.69 8.050 750 +200 19.20 * 9 188 18.849 14 21 
January 22, 1924 6.000 80.35 7,000 6.25 7,000 0.00 > 900 17.40 hy 5 ts2 16,230 1.14 1.9% 
January 23, 1924 6.900 92.41 8.050 61.69 4.050 750 2.200 19.29 90 196 17,747 11606 62.1 
Janua 4, 1924 6.000 80.35 7,000 6.23 7.000 6.00 » 900 17.0 12.78 110 a8 16 12,746 1.2 
Janua , 1924 6.000 80.35 7.000 6.25 7.000 1.00 2.900 17.” 11.00 “ Lis 8 14,388 1 
TOTAL 117,000 $1,566.90 136.500 $1,096.89 136.500 $975.00 53.200 $315.00 $213.77 1 $52.01 & 276 302,964 1160621 
TOTAL WEIGHT OF HEATS 190.000 POUNDS COST OF MATERIALS 
TOTAL WEIGHT OF GOOD CASTINGS 302.964 POUNDS PIG TRON $30.00 PER TON 
AVERAGE COST PER 100 POUNDS 1.16 SCRAP IRON 18.00 PER TON 
AVERAGE SHRINKAGE FOR MONTH 24 SCRAP STEEL 16.00 PER TON 
RATIO IRON TO COKE 7.3 IRON TO 1 COKE CURE 12.00 PER TON 
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Average Meta! 
January 1924 
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CHART OF | 
——~ Founpry PrRopducTion 4 

™‘~ JANUARY 1924 K Cokes 
Scrap Steel Pig Iron\ —— va \ 

/\3@500 Lbs, 117000Lbs\ A Ror x" 
35% 30% Ps oo ’ | 

Coke 9%\ ‘g1% Piglron & Scrap / 

Scrap lron [Cie er 390000 Lbs | 
136500 Lbs os wT _ 887% 
5% 3 Pig Iron Nia | 
hart of Metals mm ._ 44% Chart of [ron & Coke 
tio $3 Scout Pig Serap Steel oS IF Per O0LbS | Ratio-73-to 7 Coke | 
‘ /e Vly a | 
Bad Castings___Shtg6370\ 33% Peri00Lbs/~\ w Metal Cost Lobgr Spat 
= VW No? Per \00Lbs 0 ih. 
Cie Per \ | 
| , ocrap Iron | 
merry \ \ 3%, ' 
Good Castings . 15% Per \00Lbs Material Cost 
302964 Lbs 94% 
77% Remarks 109 Per 100Lbs | 


Cnet -Mo rn 
Lost jor Mon 


Chart of Labor &Material | 


$\.10 Per 100 Lbs Meta Covering Metal Cost 
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L 

FIG 2—CHART SHOWING rHE DIFFERENT STEPS TAKEN IN RECORDING 

FOUNDRY PRODUCTION 

total weight of heats and total weight the whole figure and work out the per- 
of coke for the whole figure. The centage of good castings, returns, bad 
large circle in the middle gives the metal castings and shrinkage. 
cost per 100 pounds showing percentage The circle in the lower right corner 
and average rate per 100 pounds of gives percentage and average. rate per 
each item going to make the total cost 100 pounds of material and labor. Us« 
amount. To obtain this information take’ the total cost amount from the monthly 
the total cost amount and average cost statement as the whole figure, deduct total 
per 100 pounds from the monthly state- cost of returns and bad castings from 
ment, and divide total cost amount into’ the total cost of pig iron, scrap iron, 
the total cost of pig iron, giving per- scrap steel and coke, then divide this 
centage average cost per 100 pounds of figure by the total cost amount and ob- 
pig iron. Scrap iron is worked in the tain the percentage of material cost. By 
same way except for deducting the total using this percentage of the average 
cost of returns and bad castings from cost per 100 pounds an average rate per 
the total amount of scrap iron. Scrap 100 pounds of material cost is found 
teel, coke and cupola labor is worked Labor is obtained in the same way, di 
in the same manner as pig iron, viding total cost into cupola labor, etc 
The circle in the lower left corner Table III, the statement of overhea‘ 
gives production for the month. Use the gives you a total of direct labor in 
ital weight of heats for the month as foundry for the month of January and 
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Table IV 
Castings Cost by Floors From Jan. 1 


to 25, 


Hours Hours Total Bad Good 





I r direct indirect pounds castings castings 
1 51.1 5.6 ] ] 
143.5 1.5 

y 13 27.( 
122 1 6f 4.9 
y. 160.2 34.9 
24 139.2 8 
126 115.6 24.4 
127 160.1 34.9 
128 152.1 2.9 
12 160.0 35 
l 160.1 34.9 
132 119.6 25 
1. lé 5.0 
134 160.1 1 
135 159.9 24.1 
136 159.9 35.1 
137 116.6 29.0 
139 R ¥ ? 7 
141 > 4 
142 159.9 5.1 
143 152.9 31 
144 7.9 0.6 

Tot’! 3,137.1 686.7 309,445 6,481 302.964 


Average cost (total) $3 
15 per cent administration and sales. 


: ; 2, 
29, based on 109 and 9 per cent burden on direct 


1924 


Metal labor Burden Total cost 
196.65 140.52 165.81 502.98 2.96 
78.94 5.87 4: l 14 2.30 
104.86 22.60 26.67 154 5 70 
168.45 144.09 70.03 482.57 32 
156.60 144.18 170.1 470.91 48 
96.16 34.80 41.( 172.02 2.07 
7.47 101.73 120.04 89.24 4.97 
97.32 99.26 117.12 13.70 3.73 
257.01 129.28 152.55 538.84 2.43 
178.81 136.00 160.48 475.29 3.08 
149.44 131.28 154.91 435.63 3.: 
115.40 101.15 119.36 335.91 3.37 
109.85 136.00 160.48 406 4.29 
238.74 136.08 160.57 535.39 2 60 
88.25 103.94 122.65 314.84 4.13 
127.18 135.91 160.37 423.46 3.86 
28.10 79.29 93.56 200.95 & 29 
152.28 139.57 164.64 456.49 3.47 
24.78 2.82 38.73 96.33 4.54 
635.16 40.71 160.04 935.91 1.7! 
178.15 129.9 1 36 461.48 { 
264.76 24.11 146.45 535.32 2.34 


2,801.34 8,694.86 2.86 
and 


3,514.36 2,379.16 


labor 








also details each item of 


its total. 
Some 


expens 


may not understand just why 


and in- 
that 
over 


two classes of overhead, direct 


direct are used. It will be noted 


under the head of direct 
that 


superintendent 


all items 


head are items should be watched 


by the and foreman as 


these charges if not watched closely can 
run overhead much too high All items 
under indirect overhead may be termed 


stationary as they are practically always 


the same. By adding both classes of 
overheads together the same results are 
found as by using them separately. 
On account of overheads varying from 
one month to the next it is customary 
to use only the actual rate of overhead 
in arriving at actual casting cost. On 
figuring cost of sales an estimated rate, 
based on three years experience is used, 
this rate being checked monthly with the 
actual rate and changed only’ when 


deemed necessary by the assistant general 


manager, 


Table IV shows Castings cost bv floors 


for month of January To obtain this 
information gather from the time cards 
each day the total number of hours worked 
both direct and indirect by each man, 


total pounds bad castings and total good 


castings. Before making this report each 


month the metal report has to be made 
to get the cost of metal at the spout 
\lso, it is necessary to have a statement 
trom the bookkeeping department show 
ing actual overhead for that month. After 
obtaining this information, the report is 
ready for compilation lo arrive at the 
direct labor cost, add the molder’s and 
his helper’s rate together and figure on 
his direct hours. The rest of the work 
on this report may be easily understood 
by analyzing the different items Note 
that No. 115, 119 and 124 are apprentice 
boys, which accounts for their low cast 
ing cost, Nos. 102, 128, 134, 142 and 144 


are molders handling the heavy class of 


work and the heavier the castings are. 
the lower the cost will be. No. 126, 133, 
135 and 137, do the light work which 
runs their cost high. The remainder 


of the men take the miscellaneous jobs 
or the medium weight castings. 
Table V is a 


of miscellaneous castings 


statement showing cost 


From experi- 


ence with sales work, it is desirable to 
keep the sales department posted with 
this kind of information, as practically all 
selling castings conceive the idea that 
the heavier the «casting is the less it 
will cost to make and the lighter the 
casting the more it will cost to pro 
duce. This is correct, but it must 


be remembered that a number of castings 
made 
work 


intricate 
the 
time is in excess of the molding time. 

This 


have more or less core 


and in some _ instances core 


report ranges from a 2-pound 
casting to a 660-pound casting giving 
molder’s, helper’s and coremaker’s time 
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Table V 
Detailed Cost of Miscellaneous Castings 
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H $ 
Weight Hours Hours cor Cost 
. ders helpers maker m« I 
{ , 2 
6 6 l 41 
is U6 { 
an ; ' 1 
44 l 68 
5 f 
’ » + 
_ + a + OS 
) S 6.44 l 
‘ Ss ( 
on each casting. It will be noticed in 


Table V that as the weight of the 
casting increases, the average cost per 
100 pounds decreases, with the exception 
of the 550-pound casting. This is a 
pipe casting with a curve about the 
middle and required a large core, tak- 
ing the coremaker 5.3 hours to ftmake 
The result was, this casting cost us 
$5.68 per 100 pounds. Great care must 
be exercised in figuring the cost of pro- 
duction on miscellaneous’ castings of 
different size and weight, and_ those 
requiring more or less intricate core 
work. Otherwise, selling prices will be 
inaccurate causing serious financial losses. 


Tests of Cast Iron Show 
Variations 


In a paper on methods of testing cast 
iron read before the Coventry branch 
of the Institute of British Foundry- 
men recently by John Shaw, foundry 
manager, Brightside Foundry & En 
gineering Co., Sheffield, the necessity 
for using test bars which correspond 
in size to the metal section of the cast- 
ings they are supposed to represent was 
emphasized. 

Mr. Shaw represents the Institute of 
British Foundrymen on the international 
committee which is now investigating 
methods of testing cast iron. Mr. Shaw 
pointed out that most of the data on 
the strength of cast iron, on which 
specifications for castings are based 
it English speaking countries, were com- 
piled by Sir William) Fairbairn and 
Hodgkinson between 1827 and 1837 
These investigators found that the aver 


age cast iron produced at that time had 


a tensile trength of around 20,000 
pounds per square inch. They suggested 
a factor of safety of six or a work- 


ing stress of 3340 pounds per = square 
inch. These figures have been carried 
down to the present day 

In order to show the relationship be- 
tween strength of cast iron and_ the 
metal section, Mr. Shaw gave results 


>? 


diameter bar turned town t 


These 


diameter 


diameter 


29.200 


a 12 


0.798-inch 


27 000 


inch 
inches 
square 


accompany 


tests 


indicates the variations in the strength of 


diam@ter of 


effect 


strength of 
that the 





Diameter of Ba 


Joh 


| 21,350 





29.100 


26850 





124650 


122,400 





Tensile Strength Per 5q.In Tons 














VARIATION 
ACCORDING 


N 
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at h of any given iron is 
obtained with combined carbon between 
0.7 and 0.9 per cent. 

Mr. Shaw pointed out that the trend 
of British opinion is in favor of trans- 


verse tests rather than tensile tests ow- 
ing partly to the belief that few test- 


ing machines give a straight pull. “An- 
other grave objection to the tensile 
strength test,” he said, “lies in the fact 
that it is a test of the structure of the 
iron rather than its quality I have no 
hesitation in saving that I can obtain 


24,600 pounds per square inch tensile 


strength off almost any class of iron 
if the combined carbon is in the neigh- 
borhood of 1 per cent, but that the 
corresponding deflection and _ transverse 
tests show up the quality of the metal 


as well.” 


Chain Block Employed 
To Raise the Doors 


Ouestion: In a recent issue of THE 
Founpry we noted an illustration show- 
ing the charging floor of a prominent 
eastern foundry. The caption — stated 


a chain block was employed every morn 
ing to pull up the bottom doors. We 
shall appreciate further details on how 


the device is operated 


Answer The chain block is suspend- 
ed from a hook attached to one ot 
the roof beams directly above the charg 
ing door. <A short eve bolt is fastened 


permanently in each half bottom door 
and furnishes a ready means for hook 
ing the lowerend ofalong light chain 
whose upper end embraces the hook 
on the chain block. Assuming that tl 
cupola has been chipped and daubed 
the cupola attendant on the stage lowers 
the free end of the long chain through 
the charging door. The attendant on the 
ground floor inserts the hook in _ the 
eve bolt, the man on the charging floor 
pulls up on the hoist until the half 
door is jammed tightly, against the bot- 
tom of the cupola. The man on the 
ground floor wedges an upright steel bar 
under the center of the half door and 
then disengages the chain hook and 


1 


half door. This is pulled up in a 


transfers it to the eve bolt in the secon 


similar manner and propped in_ place. 
When the man descends into the cu- 
pola to ram the sand bottom, he r 
leases the chain from the eye bolt and 
when he emerges later he pulls the chain 
out of the cupola and loops it to or 
ide of the cupola over a_ hook pro- 
vided for the purpose. 

The Combustion Utilities Corp. New 
York, has acquired the Surface Com 
bustion Co. through Henry L. Doherty 
& Co, At present the merging com 


panies will maintain their own identities 

















ities to teutiey tal jellemn aap preciée eultahle fer publication 


will be made for all 


‘Payment 
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ThE OS80RN MANUFACTURING COMPANY 


See BRANCHES 


FOUNDRY MOULOING MACHINES. ; 
BRUSHES ANDO BFPOOMS SRO AVE AT SS ST. BROOKLYN.N Y 
FOR EVERY PURPOSE (SS N. CLARK ST. CHICAGO, 
2PBOMPEOOUGALL AVE. OETROIT. 
NERA FF ANDO FACTORY 
~“s oe —— - — 6/ FIRST ST SAN FRANCISCO 


FOUNORY ANDO PLATERS SUPPLIES 
S40/ HAMILTON AVENUE 


CLEVELAND,OMH/O. 


FRANKLIN G SMITH PRESIDENT 
mw RFR ATWATER Vict PRES OENT 


en ee ee CLEVELAND 
May 26 1923 


The Foundry 
Penton Building 


Cleveland Ohio 
Attention Mr J D Pease 


Gentlemen 


It would seem very strange to us if anyone should 
question the predominence of The Foundry in its 


field. 


As far back as I know anything about we have always 
considered The Foundry as the back-bone, or main- 
stay, of our Moulding Machine advertising. 


And of course this attitude of ours has been based 
altogether on the fact that advertising in Foundry 
pays. 

Very truly yours 


THE OSBORN MANUFACTURING COMPANY 


eat. May R 


Donald Payne 
Advertising Manager 














Picking Competent Molders 


Exacting Methods for Determining Applicant’s Fitness To Fulfill Position 


Recognized as Desirable 


Trade Test Method of Interviewing Pros- 


pective Employes Successful in Choosing Men for Foundry Work 


ODERN methods in 


business 


their demand for lower pro- 
duction costs have commanded 
that employes be selected with accu- 
racy so that efficient workers may be 


added to the personnel. The incom- 


plete and disorganized haphazard process 
hiring workers 


formerly employed in 


as proved costly. Because the system 
is incomplete and aimless in its proce 
lure, it is probably the most ex- 
pensive method that can be used in 
the industry. If the most efficient man 
is to be hired for any certain place, 
it is necessary that some method of se 


make 


lection be introduced that will 
the process as accurate as possible Sut 


ient investigation must be carried on 


make the process finally adopted as 


ly error proof as_ possible 
Regardless of how familiar the inter- 
ving clerk may be with the job for 


BY RUSSELL J. WALDO 


which he jis hiring men, in the rush 
for time any one may overlook some 
vital point in the qualifications of the 
applicant. Since methods are lacking 
for hiring men each day for scores of 


different tasks, the interviewing c 


must be provided with a reminder of 
some sort to assist him in covering the 
proper amount of ground. 

During one of the worst labor short- 
ages this country ever has faced, the 
writer, then assigned to -the position 
of assistant employment manager, felt 


the need of some method for selecting 


with a greater degree of accuracy the 


employes who were to be 


the foundry department and in this way 
to secure the most efficient men for the 
place. The writer felt that incompetent 
hiring and placing of workers resulted 
from the simplicity with which the 


applicant could answer enough questions 


to get by the interviewer and that a 
method of checking the applicant was 
needed which would make the prospec- 
tive employe prove in an explanatory re- 
sponse some of the fundamentals of the 
lepartment in which he was to work. 


Such a method is the special question 
and picture test illustrated in this dis- 
cussion The trade test method of 


selecting emploves las «been misrep 


resented, perhaps, because the trade tests 


and employes tests have been of such a 
nature that they could be handled only 
by Cc llege graduates The methods 
uutlined are well organized tests where- 


} 


by, by adequate questioning through spe- 
cially developed questions, me incor- 
porated with the picture tests, the ap- 
plicant may prove to the interviewer 
that he is familiar with the methods 
of molding and the machines of the 
trade The picture test, which is a 





Table I 


Molders Tools 


Crate seal 


Draw 


16 Swab 


17 Draw screw 
18 Draw hool 
19 Hub 
20 30x 





FIG. 1 





TOOLS AND OTHER APPLIANCES 
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terbalance to assure its effectiveness 
Table II A. The yoke should come up easily 
against the top bolt and cushion on the 
j spring when swung. back. 
Key to Squeezing Machine Parts pring swur : — 
Bart K Blow valve Q. How is adjustment obtained 
Guide rod Blow - A, Loosen set screws and raise or 
sale’ aentaal’ a Hose t Knee Vaive a he bl *k 
ws Mendins : lower the bloc to suit. 
set “ I i 1 nent t cy le isé 
+ ° 8 Tru QO. How many pounds are required 
S es st Hand lever stu for squeezing pressure? 
Oil » N sand guar A. A pressure of 20 to 30 pounds 
8. Knee pad Pop throttle valve 
Left hand strain | racket for kne QO. What is understood when __ th 
| , , & Ris, er , pattern draws too rapidly 
] ( ne s ew Ss ill wr e ° . 
eT ee en , Pneukte CC el ggere lta A. The oil cylinder around the draw 
cvlinder needs filling. 
QO. How often should the machin 
be thoroughly cleaned? 
| de st. should ne be applicant It is desirable for employes ™ a 
part of the trade test, ould rt DP ; , . ; I lef !. Once a month. 
loos ; st should be given to thin clearly, and asking for det 
used loosely. The test ld be . . ‘ QO. How many pounds pressure is re 
with care so that the man being m nitions 1s a good way to determine th quired to squeeze a mold and what 
terviewed may have the opportunity to capacity for thought controls the amount needed? 
prove a accurately as possible his Several typical questions used in con _ «t, Sixty to eighty pounds accord- 
“ae k f hich h nection with the machine hown in '™ to the quality of the sand and th 
wn standing » tas r which he ecto e ac » shov . 
derstanding of the task fo | ' '] nature of the work 
) o ig. 0, are as IOLOWS , 
is applying YQ. What provision is made for keep 
Many will inquire as to the nature QO. What determines if there is suf- ing the pattern warm? 
f the picture test m % im actual «ficient adjustment in the weight coun 1, A gos stool plate is provided 
) rit 2) » | « < 
’ 1 
photograph of the machine to be used 
in the position the applicant seeks A 10 i 2 
list of parts which are indicated on . $ 
the applicant's copy, is used by the i je 22s K 13 
lhe : i _ = 
terviewer m questioning — thi applicant ~ . | 
The photograph 1 placed before — the 75 
applicant and he is asked to name cet . 
‘ ‘ 
tain levers already indicated on the ~~ 3 = 
1 TT! ‘ 
picture and to tell their tunction Phe 6. Mt jf 
parts indicated are used in Ins dail P 
\ —= ¢. 
work and he must be familar with 5 ‘5 
them if he is to fill the position he agg A ee 
test is practical since it asks the man a Ey 
to name the parts which he must us 5 
in operating the machin - - <=- . \b 
, tT) 
This type of test ipplicable to the 
toremal and ever othe class tr en i {/ 
plove It may be used by toreman 
_—s 
clerks, employment interviewers id | —— —18 
ther department head 
The operation of this picture test 
interesting. lirst, the photograph of the 
machine is checked and the parts which nL, SF LP 
the operator must know are indicated 
by numbers. The list of parts is at 
ranged for the interviewer und tha 
item numbered to correspond to the { 
umbers on the pictur Care must 
be taken that the part licated are 
used by an operator in the ordinary 
rk An illustration of ucezing 19 
hine is shown in Fig. 2 and_ the 
Rigen ie . 20 
' 11S or the interviewer 1 nl 
[1 at 
applicant may be asked thi 
t a certain numbered lever or part ° 
Or ( iv be isked to name part numb O}) 
20, et The illustration 1 be taker 1) 
trom t e magazin catalogs or other 
literatur Question ma ] vorked 
ut wilh n uid the 1 en ] oO! c 
manufactur It is advisable for the es : = 
interviewel te ive i¢ questi ind 
inswers carefully prepare In thi L\ 
questions always may be ready whic! 
¥ pee : — FIG THE APPLICANT IS ASKED THE FUNCTIONS OF VARIOUS PARTS OI 
will require thought on the part of the POWER SQUEEZING MACHINE 
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FIG NAMIN 
BLER CONST 


\ different 
in Fig. 3 He 


] 


are shown and 





G THI 
ITUTES 


PARTS OF A TUM 
ANOTHER TEST 
type of picture is shown 
re 22 parts ot a tumbler 


the list of parts is given 
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text The asked the 


Table \ 


check on his 


applicant 


juestions given in vhich 


gives an Casy memory 


This test shows not only the applicants 


j 


ibility to read and remember the d 


tails of the machine, but also shows to 
i large extent his interest the device 

Some questions asked by the write 
while working for a large corporation 
should be of interest However, these 
re only typical and scores of thers Tt 
equal value could be ad le | 

YQ. For what are rammers used 


! For packing sand around patterns 


QO. What is meant by mold buck 
ling and what causes it 
!. Swelling of the mold caused b 


the formation of 


QO. What part of the mold is the 
cope : 

! The 

) What is meant by the drag 

A The lower part ot U 

) What is a bod? 

l \ ball of clay for closing up the 
tap hole 

QO. What causes gas to 
through the iron in the mold 


A rhe mold is 


upper part 


rammed too 


QO. What is the effect of 





x y) 





Table III 


Key to Tumbler Parts 
: 1 W 

Liner plat 
He id wit re 


14 Dust box 
Dust box 

¢ Dust « 
satety c 

~ 4 , ; 
T, s ‘ 











he same verdict upon a stranger or a 


friend and therefor 
practical means of selecting experienced 


met 


Plan New Steel Foundry 
Iron & Steel Co 1 
sas City, Mo., has completed plans for 


Che Fairfax Ka 














-1 ' , A aod umulating under liquid ir a new iron and_ “steel plant Phi 
in Table II] The applicant is asket : 1 , a 
; : !. Will raise steam and blow up thi plant will be 600 to 700 feet long 
to name the parts OW! ol the sheet old 
, — ind 160 feet wid ind will) include 
Another kind i ict test 1s , , 
1) ; YQ. Is there any danger in removing gteel. gray iron and mal ’ sting 
} > an ’ + { to Q . ty T« ‘ I I i ‘ 
shown in Fig. 1 astings from the sand in event the cast - 
, ot , eh ? : foundries, The compan ilso) will 
used and known by the skill molder ing remains red hot for two or thre ; 
' hi] 1, > make rs and switches 
re shown. The list of parts which 1s hours Ke frogs an 
j s it makes , : 
retained by the mt er is shown m 1. Yes, it makes them weak 
lable | When the applicant realizes that th A new foundry ind machins hop o1 
\ satisfactory method of checking up interviewer has the correct answers to Willow Street, Readings Pa recent] 
, , | . on 1 ‘ . , , . 
the applicants ability to read accurately the questions, he will take car: mak has been completed for the Readu 
shown in Tabl l\ \ portion of his rephes as nearl accurat ca Hardware Co. is accordance with draw 
e catalog tor cupola 1 shown and make them The trade test method « ines and specihcatior prepared bv th 
, ipplicant asked t read and interviewing applicants has proved = su Ballinger Co.. architect nd engineers 
9 . Faal ; ‘ ’ why ] ] "hy; 
serve carefully what found in the cesstu s vhich end Philadelphia 
=e Table V 
Table IV 
KEY rO CHECKING LETTERS 
I es S S r I t t t “ s CSik 
—- 1 t g eing I extra r \ The en text 
c struction eases the first cos found 1 B s ‘ x 
t mic sse1 g t risk a ¢ n ( the p St s ‘ ex 
sta! et ghte constructed 1) l 1 s N 
‘ E 7 t tex 
s stac liownw t ts I S S 
2 - * , | The t vht tex 
she 2 Kee] g t nts é \ | ‘ t ‘ t 
t s mages t c this B This eme | 
[here are ty s. They flaring in shape - ‘ 
st t s the shel! is ex] Bt eats ‘ ‘ 
. P t The ‘ 5 
t ig i t riy \ | “ eres 
S 1) \ S 
: C Er ' 
I s < ; D Softening ‘ 
, : D M 
( | ping re 
I t ID \ t £ 
e1 E B 
. " I | g ! eve 
g F S ‘ iu ; 
I I i s s I l ! 
? the } ve rt es rf ‘ 
the Ww £ I R 























How and Why in Brass Founding 


By Charles Vickers 








Making Brass Bushings 


We are sending for your inspection 


a piece of a brass bushing and trust 
u will be able to advise us how wt 1s 


possible to obtain such a sm oth finish 


on the outside. Possibly iat ts largely 
due to the kind of sand used, but we 
also think the castings may have been 


dipped in acids, or 


while hot, 


thrown into wate? 
when taken from the mold 


f the size forwarded 


For a casting <« 
use a molding sand of a grade similat 
ti No. 1 Albany To get the color 
it will be necessary to use all new met 
least 50 per cent new 


M Sct llane US 


als, or at 
with 50 per cent ingot 


scrap brass is too uncertain in com- 
position to be a safe material to us 


J et some one run It down, remove 


the injurious impurities, and bring it t 


specified composition In 


ingot of 


other words buy ingot and add half its 


weight of new metal of the sam 
formula The bushings have not beet 
dipped in acid, but may hav bee 

dipped or blown out in water as this 
practice produces a nice appearing cast 
ing. If the metal is poured from cru 


cibles the dirt or dross which has made 


the hole n the sample casting can b 
avoided b getting the metal hot t 
allow a little extra time to be taker 
whet kimming After most of the 
charcoal and scoria have been skimmed 
ot crap t! 1 le f the « uc ble wel 
to dislodge and bring up adhering s 

the sk iwa ind mal tl 

) r il d c t he id i 
] filled nite 1 1 the tin If 
t etal is pou n id] t ma 
{ ea asting 

Chilled Bronze Gears 

/ 

j t l u? f 
’ , / { isting { 
b 7 nd % Ip precia 
adi m this subject. 

Bot iluminum bronze and_ phosp!l 
bronze irs and gear blanks are mack 
in chill molds and aluminum bronze 
gears are die cast. It is a question 


whether phosphor bronze is improved by 


casting mm 


lls that embrace only the 


periphery at one side of the gear, 
while the remamder is green sand. For 
this reason there is now a reversion to 
the older method of casting entirely in 
namely part 
Before 


sand, molding and part 


cores taking up the manufac 


ture of gears it would be advisable to go 
| 


into the matter thoroughly. 


Cast iron chills are used in some 


gear blanks of 


‘arbon chills also have 


cases for making phos- 


phor bronze, and 


been used. At present there is a de- 
cided tendency to cast the gears entire 
with teeth, which complicates the situa- 


tion for chills. Aluminum bronze gears 


also are cast in part chill 


molds, made 
of cast iron, as well as entirely in chill 
molds or dies. The latter castings are 
die castings and as such are superior to 
castings made in sand but the equip- 
ment demands a considerable investment. 
much the same 


After 


been Se 


The molds are poured 


as all molds made in foundries. 


machines and equipment have 


cured, and the skill necessary to operate 
them acquired, there commences a never- 


ending battle for prices that will per- 


mit a small profit on the investment. 


Making Bronze Bearings 
We have on order a number of bronze 
bearings thet will 


40 pounds each, and as this is new work 


likely to lead fo 


° reer 7 y , a 
engime weigh about 


more We 


would like to gtve the customer an allo 
he would find satisfactory for the pw 
hos It seems that in the past he has 
, rie? i considerable difficult ING 
; rp Tvrcarm ime ) and 
,) 
It Poss thie bearing eceived 
etofore | the customer have beet 
made ot 1 llov uch is copper RR 
p cent t 10 pel cent ul 1 ZINC 2 
{ cent, or some similar alloy In this 
rT ( l the bea os ve! ot perfectly 
fitted to the shafts they would heat up 
| Cl I p et V fitted he | rings ils 
neat a d evel St e if the ib icatio1 
not as near perfect as it possible t 
make it Bearings of such hard metals 
do t contorm to the shafts they hold 


It the metal is made from scrap, and it 


usually ts, it will contain iron as nodules 
and this will score and tear the steel 
shait. It is better to use a softer metal 


for such purpose, one that will flow to 
me extent and so conform to the in- 
ualities of the shaft This obtained 
th leaded alloys and one that would 


satistactory is made as follows: 


BEARING ALLOY 
Per cent 
Copper ail 72.00 
Lead .. cena va ; 18.00 
Tin ; arate ee 8.00 


I i ce a gt Nar i ti 2.00 


Have Analysis Made 

We desire to learn the composition of 
brass pipe l-inch 
We are melting such material and the 
castings “cold shut” 
suspicion the 
though 


from \% to diameter. 


come “seamy” or 


which gives rise to the 
brass may be very high in sinc, 
there is a sharp 
as to this. Also can you 
cheap mixture for ball cock 
how often should it be 


rebrick a furnace used ever) 


difference of opinion 
give us a 
seats, and 
tecessary to 
other day? 
varies in com- 


Seamless brass tubing 


position from sixty per cent copper, for- 
tv per cent zinc, to eighty per cent cop- 
per, twenty per cent zinc. If the tub- 
former 
good 
addition of 


unless it is fluxed with alu 


question is of the com- 


make 


without the 


ing in 
position, it will not vellow 
brass castings 
copper, 
about the for- 


minum. To be certain 


mula, an analysis must be made. 

The length of 
will last depends upon the 
brick that is 


the fuel and the manner in which the 


time a turnace 


used, the character of 


furnace is operated. Its life will be 
greatly shortened by spalling if water 


is dashed into it at the close of the 
day. This frequently is done to 


the clinker and render it easy to punch 


down the bottom \ good lining ought 
to last several months. It is no economy 
to work a furnace after the lining 
has burnt to a barrel shape, for, not 
only is fuel wasted because of the 
greater space around the crucible, but 
melting is retarded The crucible may 
easily “hang” and become cold « the 
bottom, hot on top, to the detriment of 
the metal itself. 


Casting Monel Metal 


At times we are called upon to make 
a I¢ f ij wa } ] } J 
stings of monel metal, and have much 
° z la. . 7° I. 7 
lificulty handling the alloy, as the cast 


ings come spongy, and also break when 
a thin section sur? 
loy also is difficult to melt. 
vise tf the metal can be cast in come 
mon brass-sand molds without being dried 
We wse stampings 
supposed to contain nickel, 60 per cent 


a- 
Ch pper, JD Pp 


monel metal sheet 


manganese, 2 per cent; 
cent, and tron 3 per cent. 
The spongy condition of the castings 
may be overcome by the addition of 
deoxidizer. and magnesium frequently i 
It is added either 
alloy of magnesium 
50-50 


used for this purpose, 
as a 10 
with 


per cent 


alloy of 


copper, or as a 
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From 1 to 2 
should be 
per cent upward 
The 


determined by 


nicke l. 
latter 


and 
the 


magnesium 
ounces otf alloy 


effective and from 0.25 


of the magnesium exact 
add is 


trial, as melting conditions determine the 


copper. 
amount to best 
amount required. 
The 
than brass, 
higher. <A 


a high temperature quickly is a necessity, 


difficult to melt 


its melting point is 


alloy is more 
because 


furnace capable of reaching 


and for this purpose an oil or gas 
fired furnace gives good results. The 
cores should be soft and friable so they 
burn and offer little resistance to the 
contraction of the metal. 

Ordinary brass sand rarely gives per- 
fect satisfaction, and better results are 
obtained when a_ facing composed ot 
silica sand bonded with clay and mo 
lasses water is used. The backing sand 


should be an open grade. Some founders 


have success with green sand molds, 
but frequently the molds are dried, or 
skin dried. 

The composition of the alloy as used 
for rolling differs somewhat from the 
casting grade. and better results would 
be obtained if metal of casting grade 


be obtained fri 


Change the Composition 
We haz 
mgs to a f 


find 


e been trying t make cast- 


furnished us but 


sample 


rmiwia 


Ww y ai - Ll 
ile ritiic, WH a 


they cé 


casting also furnished us is tough and 
strong though supposedly of the same 
composition The formula is: copper 
63.33 parts; aluminum 3.33 parts; silt 
con 0.33 parts, and sinc, 33.33 parts. 

Why two castings of supposedly sim 
ilar formula, come one brittle and the 
other tough and strong is a very easy 
problem for the chemist to solve, and it 
can be solved satisfactorily in no other 
way than by analysis. In the absence 
of the analyses we will guess at a 


solution, and the guess is born of prac- 
tical experience. The composition of the 


two castings is not the same. One 
contains more zinc or more aluminum 
than the other and for this reason is 
brittle. Judging from the external color 
of the casting, we will blame excess 
aluminum and state that if the for- 
mula is modified to say; copper 67 
per cent; silicon 0.50 per cent; zinc, 
30 per cent, and aluminum 2.50 per 
ent, the castings will be as tough as 
the sample. 


The two allovs should be analysed and 
The 
then can be made with certainty 


lificulty that 


adjustments 
Any 
the 


ompared. necessary 


may arise concerning 


slight change of formula necessary to 
get strong castings, will cease to be a 
dificulty when confronted by the evi- 
lence as to composition furnished by 


the strong casting 


THE FOUNDRY 


Encounter Variables in 


Heavy Castings 

make plunger cast- 
ings reciprocating pumps 
and impellers and othe: 
parts for centrifugal pumps, ranging in 
weight from 100 to 1500 pounds. S 
times we have a high percentage of re- 
jections on the metal 
porous so that it will not hold pressure 


unmet } a 
Occasionally We 
and liners for 
cases, covers, 


Mic- 


account of being 


on test. Sometimes this is simply im 
spots, at other times tt covers large areas 
of the castings. Often it is not percep 


tible and at other times shows only im 
the form of minute pin holes. We have 
used é 


7 
very precaution to overcome tis 
trouble, and have 


been uccessful ft 


some extent as we sometincs 
Jor quite 
fhen agam ww is m 


1 casting ove? 


withstand the 4 
ys prin- 


88-10-2. wit 


Will 


that will 
The two al 


; 


> 80-10-10 and 


we get on 
quired pressure test. 


cipally used are 


ll amount of lead to facilitate ma 


filled with 


this 


experience 


detailed in question. Some 


times the sun of good fortune is_ with 


hidden 


the spirit 


failures that 

When 
continued we 

the attitude 


us, again it 1s and 


humble prevail. good 


fortune is long uncon 


de- 


superior quali 


sciously ass that we 


ume 


serve it because of some 


ties we possess, and little by little changes 


born of carelessness creep into our work 


re ck 


vanity 


and build up a which in due time 


smashes our Then wonder 


that 


we 


why it is sometimes we run along 


so nicely and then suddenly experience 
trouble. Its all perfectly natural, and 
a part of life and it will never change, 


although it is possible by applied common 
to accumulate information that will! 
the 


sense 


enable us to chart a course to haven 


of perfect castings, and which, when we 


fail to reach that haven, will show us, 
when, where and how we deviated from 
the proper course, and met with disaster 
aS a consequence, 


Every foundryman the writer has met 


in his consulting experience has been full 
that 
change has been made in methods, metal 


of earnest assurances absolutely no 


or melting practice, when trouble has 
arrived right on the heels of good 
fortune. A moments reflection will show 
the fallacy of this statemert. There 


must have been some change. Otherwise 


there could not have been a change in 
results. 

When castings of large size are lost 
that have previously been made _ good, 


we ought to be in a p sition to che ck 


up on the processes involved in making 
them. This can be done by means of 
a record of how the castings were made 
The molding part of the work would 
have the grade and condition of the 
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molding sand recorded, the amount of new 
sand it contained and the amount of 


moisture therein Also, if any facing is 


used, this should be described The flask 
and its condition should be also described 
and the amount of ramming given th 
sand, and who did it The core or cores 
sh vuld be described minut ly, ittentior r 
ing given to the kind of binder used, 
the kind of sand and the proportions of 
the mixture, also the time of baking and 
temperature of oven. Every detail about 
the metal should b recorded; what 
brands were used, what weight what 
deoxidizer, in what furnace was it melted 
in what size and make of crucible, if 
the latter were used t all particu 
ars about the lurnacs l and air pre 
sure and so forth 

All this looks like a lot of clerical 
work, but it is not, for properly printed 
heets could be made, and all that would 
be necessary 1s to fill in the blank spaces 
A lsc every at tect i wd 1 the stings 
should be rocorded and if this is kept DD 
iter a time, it would be known and ( 
rded just what operatior led to good 
castings, and what to poor vad casting 
Such records are invaluable. After a time 
the sand would be conditioned properly for 
the molder, he woulk e told exactly 
how to gat the casting atter h had 
rammed the mold Che ict that good 
castings are made shows this record 
method to be feasibl \ll it means is a 
little trouble at the start, and a good 
dependable man to make t record 


Watch the Metal 


We made some aluminum castin to 


the following analysis minum 84 
per cent; copper 3 per cent; inc 13 pe 
cent, using a hardener of 50 per cent 
aluminum, 50 per cent pper, of which 
6 per cent was added to the allo f 
aluminum with 13 per cent zinc. Analys 

of the castings on two separate ca- 
sions showed aluminum 78.32 per t 


copper 14.42 per cent; sine 8.26 per cent. 
showed the melter had 
placed two squares of 15 per cent phos- 
phor copper in : 
cibles. Would 


changing 


An investigation 
the } ffon thr cru- 
this haz t} fect f 


the mixture 


The addition of th pl i 1 opper 
would raise the copper ent of th 
aluminum alloy as it would be dis 
solved. but this fai t i int tor the 
small amount of zinc found by analysis 


It may be suspected the melter figured 13 


per cent Of zinc Was to much to add 
to the alloy, and so followed his own 
inclination It may | lvisable to 
keep a careful eye on the melter all 
the time he is doing his work or else 
get another melter. difficulty need 
be anticipated in making the alloy to 
formula, since all required to Weigh 
the various metals properly and _ then 
melt them together 











ake 


Electric Furnace To Make Railroad Castings 


trol Insures Uniform Quality of Metal 


NTIL recently the of in 


activity in the 


scope 
dustrial 
Louisiana has been so 


that there has been 





















little incentive for de 


veloping foundries and 
machine shops to the 
extent tound in se 
tions ot! the country 
where the manufactur 
of metal products 1s 
more extensive In 


1923 there were 36 


foundries in the state, 
of which 15, or about 


42 per 
the city ot 


were In 
New Q1 


these 


cent 


leans Nine ot 


15 plants turn out 


iron castings and 


gray 
in six the product con 
brass ind alu 


minum castings IR 


cently, however New 
j the 


Orleans joined 


ranks of cities in whicl 


electri teel casting 
ire made It acquired 
this distinction by vu 


1 
steel 


tue I i new 
foundry built by the 


Li ert Bancrott & 


Ro Co., Ltd., which 
has een engaged in 
the neral foundry 
and 1 ine shop bus 


ness i i quarter ol 


a centu The new 


foundry nteresting 

not only cause t 
, 

marks a me line oO 

development th 

foundry indust oO 

the South, but ilso 


because im its equip 


ment, methods of op FIG A 


State Ol 


limite¢ 


eration, 


pervision 


compares 


extent 


and 


ot 


quality 


tavorably \ 


metallurgical 
of 


| 


product 


& 


RNISHES 


inn “ty y" 
. q nummy 
oA 





Electric Steel in South 


New Orleans Company Specializing in Sugar Mill Machinery Installs Acid 


Metallurgical Con- 


Poured 


su toundries of tl 


l 


e largest industrial cer 


t ters of the North 


S Che Dibert, Bancroft & Ross Co 
has specialized on the manufacture of 
saw and sugar mill equipment, in 
which line, as in many others. there 


has been a 

stee] 
meet this 
cided to add 


plement its er 


gradual 
condition, the 


ay Iron and 


Moreover, the 


ing plants. 
ture of sugar 
tive only nine 
and in seeking 
a Vear around 
exists, the 


requirements 





. , 





HOT METAI 


company 


; 


i steel 


increase in. the 
castings In order t 
company de 
foundry to sup 
brass cas 

manufac 


mill machinery is a 


months of the vear 
new markets i vh 
demand ror castings 


investigated the 


rt the railroads il 
' ] 
eedas ore in op 
; ; ] ; 
i sieady Onnavt 
s As i resuit of t s 
vestigatiol the < 
mar 
O 1ary Was su in 
q pped espe illy 
, 
he production of ra 
j 
oad castings T he 
| , 
Sic i Ss MmMacd¢e i 
ctr urnace n 
Dv the bit shu g 
| le I | ic Lo | 
' . 
| tsp bn | ias 
] , 
l ne md Ca 
Wil { S ra d 
a S } tons. hea 
is rw is 18.001 
pounds Nay et ~ 
esstully n de 8) 
t the perating anit 
( l lat ( CC id tions 
certain departures fro 
Sula ictice ire I 
we e root 
made oO st grade 
clay rick nstead ot 


} . ] . + } 
the generally acceptes 


view 


product. In 
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~ the conditions 
this root gives 
Food Service 
iverage lit Q 
ipproximate 200 
heats of about 
our ons each. 
Silica bricl ire 
sed for the lin- 
g the i¢ ip 
yroximatin 500 


heats 
ladles are wus¢ d CNX 
clusively, castings 
of small size be 
ing stacked rather 


than bein £ 





poured with 


per FIG \ CORNER 
shanks Che RIGHT ANID 
foundry is spacious ARE 


and the arrangement of the melting 
molding and cleaning equipment ts 
well planned. The building consists 
f three bays, each 50 feet wide and 
250 feet long. One contains the mold- 
ing floor proper; the middle bay ac 
commodates the core room, the 
icetylene burning and sprue cutting 
equipment; and the third bay serves 
is a floor for either cleaning large 


vork or for molding side floor cast- 


ngs of small size, depending upon 

he rate of production of the shop 
The electric furnace is at one end 

f the molding floor, with the ladle 


front of the melting 


oom directly in 


init. To the rear ot the turnace 1s 


he scrap pile, provision being made 


OF THE 
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AN IMPORTANT PRODUCT Ol! 


for a spur track directly under the 
crane so that all scrap can be han- 
died readily by means of an electric 
magnet. At the far end of the mold 
ing floor is the shake-out pit, and 
the sand mixer, the latter being mad 


by the National Engineering Co., Chi 
cago Along one side of the molding 
floor are three jolt machines, built 


by the Osborn Mfg. Co., Cleveland 


Molding Floor Classified 
The 


sections, 


molding floor is arranged in 
ing devoted to a 


work. A 


castings, 


each be 


special class ol section 1S 


provided tor car one 1s tor 


bolsters and similar work and another 


is devoted to the higher classes ot 





MUCH OF THE PRODUCT OF 





rHE 
SHOP IS MAINTAINED IN ORDER TO FINISH 





COMPANY CONSISTS OF 


rHE ¢ 


SUGAR MILL 
ASTINGS FOR THIS 


SHOWING A JOLTING 
ANOTHER AT THE EXTREME LEFT 


MACHINE AT 
RAI 


rHIS PLANT 


INDUSTRY 


erro! luring the 

sting period. 
Lhe leaning room 
is equipped’ with 


} 


l machinery 


tHE modern 
IAD 


ASTINGS consisting of sand 


blasting equip- 


ment, tumbling barrels, various sized 


grinders, stationary grinders, 


swing 


electric and acetylene welding ippar- 


atus, etc., shown in Figs. 5 to 8 

\ll work is handled either bv crane 
or by trucks, the latter proving Sat- 
isfactory tor carrying castings along 
their. route during finishing Che 


molding bay is served by two 10- 


ton electric cranes and the center bay 
by one 5-ton crane equipped with an 
electric magnet. Each molding ma- 
chine is equipped with a l-ton elec- 
tric hoist to aid in handling flasks 
during molding [Iwo drying ovens 
tor molds are provided, one having 
large enough to take railroad castings of 
any size The smaller one is used 





ACHINERY AN EXTENSIVE MA 


AND FOR RAILROADS 


HIN 
























FIG. 5 (RIGHT)—A 
VIEW OF THE CLEAN- 
ING DEPARTMENT 
SHOWING A TUMBLER 
AND GRINDING STAND 
FIG. 6 (BELOW )— 
SWING GRINDERS ARE 
USED FOR TRIMMING 
HEAVY STEEL CAST 
INGS 





for core drying as wellas small castings. 





Considerable thought has been given 
to the economical production of steel 
castings of high quality The prob 


lem required an effective plan of rout 
ing work, all details being under the 
direction of the imetallurgical depart 
ment 

In selecting scrap, only the high- 
est grades of metal are purchased and 
care is exercised in determining the 
chemical and physical characteristics. 
The scrap must be of such size and 
physical character as to be easily 
charged and to melt down under the 
conditions. Its chem1- 


cal composition 1s closely checked in 


most tavorabl 


a completely equipped chemical labora- 
tory. After the scrap has been 
charged the same close chemical con- 


trol follows throughout the course 


of the melt. 


High Quality Is Sought 


are is taken during melting to 
obtain perfe ct conditions, slag con- 
trol being exercised to the highest 
degree. A heat never is poured un- 
less 1 melter is assured of its qual 
ity { heats where there 1s the 
slightest doubt, common castings are 
poured, h metal never being cast 
into lo itive work \llovs are 
added in t lurnace and great care 
is taken to that the pouring tem 
peratures ari wht his results ina 
freedom trom ks or cabbing in 
thre | shed ‘ the castings hav 
ga ¢£ d appearance due oO the Care 
ful adiustment of the meta \ 
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form, the 


num never 1s used in any 


holding to the theory that 


company 
a good steel requires no “dope.” As 
many castings are machined jin the 
company’s own shop, an excellent op 
portunity is afforded to follow closel\ 
the behavior of the metal under the 
tool, which in the end is one of tl! 


+ 


est tests tor a steel casting 


The performance of the furnace has 


en most. satisfactory Four heats 


easily made in 8 hours, the aver- 


e€ power consumption being approx- 


ately 565 kilowatt-hours per ton 
e time for the actual inning of 
heat averages from 70 to 90 min- 
es, depending n the size of the 
at. On special heats it has taken 
two hours and one-half for a 6-ton 
harge, and three hours and 35 min- 
ites tor 1 9-ton charges Che aver- 
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FIG. 7—(RIGHT BELOW) 
SMALL PORTABLE 
GRINDERS ARE EM 
PLOYED FOR TRUING 
UP LOCOMOTIVE CAST 
INGS FIG. 8 CENTER 
BELOW) A SAND 
BLAST UNIT CLEANS 
CASTINGS OF A WIDE 
RANGE OF SIZES 





age charge, however s about 700 
to 8000 pounds. 

From the furnace the metal ts 
poured into the molds and as soon 
as the pouring is finished and _ the 
steel 1S set the molds ire taken 


by the crane and shaken out in clos 
proximity to the sand mixer, the flasks 
being returned to the molder In 
this manner the floor is always kept 
clear, and a good turnover of equip- 
ment is assured. After the castings 

freed in part from the sand, the 
are sent hot to the cleaning floor 
On their way they pass the sprue 
cutter and the acetylene burner where 
removed 


the gates and heads are 


The sprue cutter is able to cut a 
section up to two inches in thickness 
Cleaning Process Is Thorough 


From this station the castings go 


to the sand blast, except certain 
classes of castings which go to the 
tumbling barrel. The tumbler holds 
approximately 100 center plates ot 


similar castings and is equipped with 
a suction fan to draw out the dust 
The sand blast has two rooms, on¢ 
for small work, and 


castings of larger siz From _shert 
the castings go to the chippers, the: 
to the swing grinders, and as a final 


treatment are given a general going 
over with hand grinders. The work 
+} ’ : ] 1 

hen is annealed and is ready to chip 
While this extra cleaning costs a lit 
tle more a ton of metal it has been 
found that this extra attention to the 


casting Pavs are 


ppearance of i 




















eral new steels 





either method may have an 
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dividends. The 


places more faith on the 


average customer 


appearance 
on its chemical 


of a casting than 


or physical qualities. That the qual- 
ity of the work is high is shown by 


the exceedingly sma number otf cast 
ings returned by customers, this 
under 100 


amounting to pounds per 


1000 tons of metal charged into the 
furnace 
Considerable experimental 
carried on by the metallurgical de- 
partment covering new types of metal 
for certain classes of 
he quality of the standard grades 
of steel and closely checking anneal- 
ing and heat treating results. Sev- 


have been developed 


for special work and are proving 
satisfactorv under test. One is a metal 
designed to withstand high pressures 
while the othe Ss spe il gea ster 
used 10 1V gy vheels tO heavy 
sugar mills 
In the « ' this new foundry 
is peen i Vv the putput ] is 
been increased trom nothing to ov 
300 tons per month, with the possi 
\ or ha g to i Io nearly 
00 tons per month during the rush 
¢ 1 season and possibilities 


oT vth in t Tr: y » m other 


Gating Small Patterns 


Ouestt is 1 like to have your 

pinion « ( method wil 
] - ¢ ‘ ? "I mm 

i ! { i i ) } ( accon 
ny SKETE " T 1 vating 


no 1 tnat t patterns il ire vat | 
cording t ethod and a second 
foundry I find they are gated in the 


pposite manner What advantage, 11 
PI 


Answe) Under certain circumstance 
advantage 


ver the other, but in the great mayorit 


cases the method simply represents 
e personal preferenc f the pattern- 
iker 

Many small brass castings are poured 
| le the nN Id 1s in inclined posi- 


direction in 





ch the casting ) t the central 
ner is an | tant Tactor som 
KS are pours T 1 sprue locate | 
the h st p \ ers ar 
red I l s | ted it the 


antageous t group 
patterns ~ i ) meta 
s hrst to the \ t t t 
( and { la >» and 
; + ’ ? ; | ] , 1,] 
i na s i¢ \ i wilds 
tly from the bottom. If the positio1 


the individual patterns was reversed 


hat they pointed down instead of up 
etal 


little metal might be 
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TOP RUNNER A 








=__ 
BOTTOM RUNNER B 











SUGGESTION FOR ATTACHING 
BER OF SMALL MOLDS TO A 
COMMON SPRUI 
is Gk cteenen cod wen the higher 
molds B the t na S in 
backed up after filling t WwW mo 
t s deflect eta youl | i\ solidified 
! \\ i 

with 

Phe Sam lea olds t W ie I 
spru is located i ne west p t mm 
the mold Phe 1h | t utd 
b attached ) ( ( i ru I " 
shown at B&B. By this arrangement it is 
apparent that t lowest molds will have 
t fill before the metal tray sa wh 
er in the centra runner lt tive patter 
were poms 1 | tiv pposit I ction 
that is like s many MICK Ket mit 
which the metal would ive to tall o 
its journey past, some of mold 
would not fill properly In ge a 4 
ma be t 1 that t relatiy position 
O the patterns is t a important 


where the mold is to be poured 


are pours 1 } i 1 ( tn patter . 
salel 
Ss uid ¢ i eer ich i nanner 
tha the metal surel will the 
lowest molds Gret 
‘ , : 
H | (; la rive ( S ct iles 


office of the Wood 
Piqua, O. 


he 
' : 
New \ TK otice ot the company 1s 


31> 


Gives Data on Aluminum 
tled. The Ten 
High 


Temperatures was read by Thomas Mar- 


An interesting paper enti 


sile Properties of Aluminum at 


tin, at a meetme of the Briti 
of Metals held in London March 12-13 
1924 


Phe paper refers 1 Sa a 
on the tensile properties t metals in 
general at high temperatur and how 


‘ | 4 
tact vith thi test l c 1 ( iture 
readings et 

The high temperature tests were made 
I t pur ilunw vell i I 
the commercial metal tl ld worked 
and annealed condition and t compariso 
t the results are given by tabl hart 
ind photograpl 

Che conclus1o1 | d \ \ il 
tin are trom th 
two qualities of alun t ! 
inging from 16 deat 640 


point of pure alu 
w oa rapid d ength o 
th metal wi Cor 
duc » t& i ) , 
Ci t w ; 
crease 
crease ittriput t var 
t rate Tt Wit 
| “een ‘ 
hig 1X 
continues i 
X\ « mparis I ’ 
worked and full il mat 
that m ft 0) deg ( idd 
treng recorded the « ked n 
terial is well mainta ut th re 
temperatu tl rat tenme 
ich that onl reliabl licatio 
strength is that ta ( t i led 
meta The test ’ t mn il me al 
how that the impurities pres« t 
make it str re t ductile t all 
temperatures 
Form Metal Group 
Dhe Fre sno Metal | i 
tio! Fresno, Cal., } y 
with membership op 
1 ichine shops n 
metalworking indust ( R Mat 


Matthews Found ( 


thews 


dent, G. I Robert Pion I s 
Foundry, vice president and G. J, D 
land, United Engine & M ne 
secretar and treasure 


Robertson, Mr Robertson has been 


1916, 











aintaining Steel Ladles 


Principal Causes of Trouble in the Operation of Bottom Pour Steel Ladles 
Are Outlined Together with Recommended Remedial Practice 


Based on the Author’s Personal Experience 


under ideal 


PEE] way be melted 


conditions and fit to meet = any 


specification at the 


moment it 
leaves the spout and yet the ladle does 
heat of 


not function properly the sam« 


steel may be a total loss or at best may 


be responsible for.a floor of more or 
less unsatisfactory castings A list of 
the major sources ot bottom pour ladle 
trouble includes the following 
1—Attempting to use a ladle that has 
not been thoroughly dried and heated 
2 Improper stopper (a) Nozzle and 


coincide on contact cir 


exception graphite 


not 
without 


stopper do 


cle \lmost 


stoppers are perfectly round, but in 
many instances the fire clay nozzle will 
be found to be slightly oval and as a 
result ihe stopver does not fit closely 
\ favorite but mistaken method for cor 
rectine this feature is to revolve the 
stopper in the nozzle opening If a 


the nozzle it 1s 


stopper Is a 


black circle remains on 
assumed that the perfec 
fit. It readily is apparent that only slight 
required to wear the com 


sott graphite stoppel to a 


pressure 1s 
paratively 


degree that will permit to produce a 
black circle on the nozzle Chis evi 
dence does not necessarily mean that 
the nozzle is round \ better way to 
fit the stopper into the nozzle is to rub 
the stopper down to a_ bearing This 
should be done betore the stopper 1s 


placed on the rod and before the nozzl 
is placed in the ladle \ little sharp 
sand sprinkled around the stopper will 
facilitate the action by which 
the stopper is ground to a fit. Occas 
sionally an opinion is advanced to the 
effect that the skin of the stopper should 


rubbing 


not be broken, but according to the 
writer's experience no outward effect 
has been noted as a result of fitting the 
stopper in the foregoing manner. (b) 


is given too much 
being set plumb so 


Sometimes the stopper 
Instead of 


spring 


that it drops fairly into the nozzle, it 
is set more or less to one sicle and 
strikes one side of the onening before 
it springs into its seat \ stopper should 


be t with a slight spring, but this fea 
tur ten is over done (c) Nozzle is 
not t plumb and level in its place 
the bottom of the lad 

3—} provision is made tor expansio1 
of the eve or stopper rod Chis con 
tingency can be taken care of either by 
backine the nut on top of the rod or by 
inserting coiled spring between the 
nut and tl pp Sleeve section 

4 Crack sleeves may be « iused bv 
not providing sufficient space betwee 
the stomner 1 d and the sleeve or by 
packing the space too tightly with sand 
When the rod becomes expanded by 
heat it cracks the sleeve 

5 Nozzle bricks sometimes are not 


sufficiently refractory to withstand the 
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heat of the molten” steel in ex- 
treme instances the nozzle melts, runs 
into the opening and shuts off the stream 
of metal 

bottom 
person is fa- 


6—In a foundry where 
ladles are employed every 
miliar with the saying “the second mold 
is the hardest.” This refers to the ever 
present danger of shutting off too tight- 


nour 


ly on the first mold or a delay in open- 
ing up over the second mold When 
this happens the stopper sticks in the 


nozzle and usually entails a considerable 


amount of trouble before it can be liited 
over the second mold The best rec 
ommended practice is to open over a 


large mold so that a sufficient quantity 
of metal will flow through the nozzle 
to thoroughly wash all the cold metal 
from the bottom of the ladle and also 


thoroughly heat the nozzle . A compara 
tively long pour also gives the ladle man 
an opportunity of trying the stopper by 
shutting the stream off once or twice 
temporarily before the mold is filled. In 


this manner he probably will secure a 
clean shut off Where only a meidum 
size mold is available for a start it 1s 
advisable to have the second mold quite 
close to the first and directly in line so 


that the craneman can spot the ladle over 


the second mold without loss of time 
Che craneman should be instructed spe 
cifically before the heat is tapned, the 
order in which the molds are to be 
poured. Where all the molds are small 


it has been found advisable to make the 
first opening over a short ingot mold 
in close proximity to the first mold. Sev 
eral hundred pounds may be poured into 
the ingot mold and the stopper may be 


raised and lowered several times until 
the ladleman is satisfied that he has a 
satisfactory shut off 

7—Sometimes a_ stopper sticking in 
the nozzle will cause the loss of an 
entire heat This condition may be 


he 


caused by shutting off too hard over t 
first mold especially if anv delay is ex 
perienced in opening up over the 
mold If the ladle is provided with an 
extra long handle, the ladleman may not 


be aware of the tremendous torce h 


second 


is exerting on the stopper rod As a 
rule a short lever is to be preferred to 
a long one lf the nozzle al d stopper 


are adjusted and set up properly and 
i the metal is at a proper pouring tem 
perature a gentle pressure is sufficient 
to insure a clean shut off Usually a 
pricker made trom a hammer handle 

d held with a pair of tongs is all that 

required to open a frozen nozzle. The 


indle is serted in 
and then the ladle is 


ver the edve ota fl 


pper end or the 
lowered 


old 


€ noZzZi¢ 


isk or an ingot m 


\fter the metal starts to flow a reason 
ble amount is allowed to run through 
efore the strean is shut itt Unless 
further complications are present or de 


velop later, the remainder of the 
; ty ; 


usually may ) poured — satisfactory 
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8—W here 


freezes on ac 
may be opened 


the nozzle 
count of cold metal it 
some times bv a wood pricker as_ re- 
ferred to in the preceding paragraph 
However an application of oxygen will 
prove a more expeditious method. One 
end of a suitable piece of hose is at- 
tached to the oxygen bottle. The other 
end is connected to a 6 or 8-foot length 


ot %-1nch pipe. The outer end of the 
pipe is bent approximately at a 90-de 
gree angle and inserted in the nozzle 


The oxygen is turned on and almost in- 
variably results in burning a clean hole 


through the frozen metal. In this con 
nection also it is interesting to note 
that the oxygen flame may be applied 
toward the removal of the skull imme 


diately after the ladle 
flame is emploved 
channels through the 
o thus dividing the 
ipproximate]l 


remove d 


is dumped. The 
to cut intersecting 
skull at right an 

skull into four 
v equal parts which may be 
with eass ladle has 


eles 


when the 


cooled. 

Prejudice exists in many steel found 
ries against the uss of bottom pou 
ladles and even where they are en 
ployed, in many instances, their opera 
tion is not regarded with confidencs 
Chis condition should not exist Che 
writer frequently has poured six su 
cessive heats of converter steel throug! 
one nozzle in the same ladk \ new 
stopper was set before each blow. but 
the only attention bestowed on the noz 


zle was to ream it out each time with a 
flat reamer attached to a long rod 


Local 


sponsible ior 


conditions sometimes are re 


unsatistactory pouring 


For 


practice. example in some shops 


the ladle man is not under the directio 


of the melter. In others the ladle man 
makes up the ladel, but the floor 
foreman pours the heat \gain, th 
melter may not be held responsib! 
for the metal after it has been tapped 
into the ladle, and therefore it is onl 
natural that he should not worry to an 
noticeable extent if the ladle is not a 


hot as it should be, if the nozzle leak 


or if the ladle is handled so slowly that 


the metal becomes cold Probably th 


majority ot melters do not maintain thi 


inditferent attitude, but it is only natur: 


that he as much interes 


ld re 


met 


should not take 


in the proceedings as if he was he 


sponsible for the condition of the 
until 1t was poured into the molds 
ladle 
jurisdictior 


the 


Obviously it is desirable that the 
should come under the 


Also that 


should be held responsible for the prope: 


man 


of the melter melter 
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care and upkeep of the ladles, stoppers, [ : — ~ venient device tor rolling it over. 7 
etc., and for the actual pouring of the tig 2 ee | } cheek is provided with tw iandles 
metal into the molds. The usual argu | on each side Che op s provided 
ment advanced in opposition to this pro with trunnions 
gram is that the melter considers his [ ] The drag is a plair e-piece cast 
presence necessary on the platform dur- ing The cope also is a one-piece cast 
ing the process of making the bottom ing with a set of bars spaced on 7 
after each heat is tapped However, inch centers and with a row of r 
this argument really has no_ weight inforcing chuck exte m 
where an efficient first helper is em m end to end in the centet e cheek 
ployed | WV W is mace Ip tour plates bolt 
After trying practically every available o WA “A \ ij ] through flanges at the corners 
lining material the writer has obtained ; val { plates are molded in open sand. They 
the best results from a brick lining w\A'¥ ‘ are provided with several rows of 
coated with a slurry of common red aw? bolt holes spaced on &-inch centers 
brickyard clay A split brick is placed yw" for holding the chuck bars and in 
next the shell followed by a  9-inch addition are provided with numerous 
brick laid the 4%-inch way if the ca eos - other small openings to serve as vents 
pacity of the ladle will permit that ar The pattern is lowered into the 
rangement If not the brick may be ' follow board which must be a clos 
laid the 2%-inch way \ hard burned :' nd . fit on the sides to prevent the pattern 
smooth fire brick is the most suitable for FIG BOCK FOR MAKIN 2U NNER from being rammed out of shape Che 
the purpost \ heavy coati ¢ of thick BASIN ttern is filled vit! ind) and ped 
red mud laid on the brick for about ons 4 , 

i SUCCESSIVE course The dra 
third of the distance between the top hiowever it s a risky expedn . oOo flask Is placed filled vith sand ind 
and the bottom will facilitate the r 2 job of this kind. If the iron does _...e4 The sand around the eda 
moval of any skull that mav forn rot ru mu it Tine : jomt of the of the patte . ) ed firms to 

Hask tiie sid Walls . tin vas S form a solid wnt After the drag 
. r ] 1] 4 1! , ’ } wT ] thy 

Casting IsMadeandGated ~“"*" swell to an abnormal thick- 5. vented the bottom board is clamped 
s hess \1 ron Mask wil retain mts 3, place and the drag is rolled over 

Like Bath Tub wn shape and hold the mold in shape phe straight ribs on the sides an 

j \\ oo] re pencil iP rdinary reasonandie precautions ire end of the , , tached 1 

sketch of i AS ¢ ¢ ol or le ( Ser | P| ru he Sul 1 Also mane thy yu the A . oO the 
cl 1] idvice 7 flask 1 \ i¢ . nallet P d itta , , ' each 
the best me making ta fast fin that manne time the patt : wit 
tin 1 rid \\ u irly Wn ‘ ount " d . 1 tin qu ed ills The WAS draw is 
terested in ho g ind pour it mn ! co the ramming ot t wre : 
Ln swe Wit t excep n ft the aowe Inside dimensions ™ — The cheek . i ed ( isual 
r:bs ind i <] ol rease in thic! 1] flash tol 1) ¢ {) 40 x 4 manne vant : . le ” 
ness the casting ir] il espects ches; ch 00 ww ON we ~Hottor the top Phe pe ed Oo 
ics : 5 " ’ ind c ' v xd : — pas a “ ry , P : = . ° ot place and r ” al I ind lt - 
( i ) Lidic ) iss 1 la clamped irmily . lt - ' 

thie methods ict 1 . bath tub re me ed : , . mo langes or the san trot tive ) ( ope 
shop © the < tabl rr this p and otto Hed ) 5 feeenne f approx : . 
] ticular job uric ) it each end One large ate om tile ton ‘ are a 
The stvle Of patter! vill depend Ol t] i! the other to prevent accidental strips ¢ ich tbo j . ‘ , d 
the number of castings required \ closing of the mold end te end, The chews $2 tachos m a ee 
ood patter! vill serve satisfactorily Cap and cheek are handled as a umt are slicked o1 the sand and e two 
for a long period if handled carefully nd therefore the only guide pins re sours of ote ‘-inch holes spaced ap 
In addition to th attern you will quired at thos _ locating the proximately equal distances apart are 
pg let ge bs — es pated cone pr el phe: a bg! — — punched with a spruce cutter down to 
coacuae we , ‘ F . aie ae . the pattern An idditional hole 1s 
sting ) k \ igh itilize a IM ind lower flanges of the drag punched down close to each corner 
vod flask by ra the sides trom nd extend at least 22 nehes above of tin pattern to serv so vines to 

W ills ol ae . = In BOess . dt ‘Ss joint : \ trunnion On relieve the strain o1 t he mold and to 
hored to stakes el 1 the flo end ot the drag ts ¢ most con drain the iron out of the pouring basin 
Che runner basin is made up beitore 

- - - : - the combined heck and cope are 

= : ; . : —_, — ~ = —— lifted A special runner block similar 

|}_ AV to that shown tn the iccompanying 
b illustration is placed over the two rows 
of runners It s surrounded by a 

= s old frame which is rammed full of sand 

[The block is withdrawn, leaving a 

perfectly clean sn ith channel for the 

1 : : , : ae \— i_- , —+ iron to enter the mold Che casting 
will weigh approximately 700 pounds 


FIG. 1—SIDE AND END ELEVATION OF CASTING IN OPPOSITE POSITION TO and we assume that it will be poured 
rHAl IN WHICH IT IS CAST from a crane ladle at one end of flask 











Bill Airs Views on Sashweight Castings-III 
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PEAKING of high finance and all I entered the store ot night and very person he meets The necessity of 
that kind of thing—I know tound the proprietor serving r attempt formimg a icquaintanceship or getting 
wel not talking about it—but a t rye everal custo ta troduced means nothing t him He 
ma ha tart stor ( ( \\ i ( ; hnatt i ces » talk i issumes 


1 rs . ‘ i c Wa ( ‘ ; 9 ‘ ‘ race Q ‘ equippe | ‘ th a 
, , 
' ‘ r le honest pm ‘ t < ¢ ¢ ckave " 1 yroad ting 1 re c ind 1s 
oe ae A apie Te a re 9] Ws , ‘ . onal 11 | rt villinoe nd -¢ j ‘ j ll time 
I ed ( Ca a I na \ ( i 1h ’ . < | WaAIKCU ou \ nig a l Cal i i < a Limes 
( ( i ( ( v rel | ive pu ea ( imi p \ Sin a i | places tf otner 
} 
I t nn t CO] i Irie \ il \ cus I Dot 
5 : ne } f tangible : , ' = ‘ the 4 on a 
' thy ‘ med ‘ ; 1 ' ; i}] ; 10 stogo1K 1 d 
, 
\ t i i i i We ) Veeck 1 esp i\ yr ¢ i re ( ty 
; + 7 ’ yl ? 
i 1 Q i ea | H was upwa l Jit ! s ¢ ( } ith 
, 
| ( \ ' Ss I t I i iad 1ite! \ \\ eart {) I he cal iga t the ) is isk 1 
’ | { ( yxxam t se rare 1 precious vels b pr tor ) i | ess 
| l [ | | l 
P , , 
t imma ind the p t ve in and act » to the s \ tota unwarra ‘ vant 
Ista ind Lt ies caer te ae 7 ee eee 
tha rat new ip) i i t i t | } \\ Y na 1 
' nay ( ew ¢ t RB | ed e CSS B ] \ } ) tine 
' ] ’ ' } } 1+ ‘ ] 
ba | l I Corie i re tire i t i e be ¢ it 1 t did not live 
. , 4 1 "1.9 ' ' 
piec ( equipn I i ) elled reluctantly t th neighbor ) ‘ the chances 
, , . 
budd ; r col e1 tar t ver ! tormer were about 10 to 1 against s; entering 
, , 
disp ib] i ra p l S] x came e store the futur Despite these 
() t t ( i ) l \ if ! i 1 \ 1 excel Ff big Tact st it \ 1 ha cau i sen 
f } , . ' ‘ , 
thie tore \ ressed i\ iD ) ] Da vit \\ ? me ] ind ‘ eT ) esitate i l ta- 
' , 1 ’ 
tive manne! \ Was erved Vor | | ail d vest « rt time if agaltist the Snow iS¢ al 1 as 


| | it me l p K ving Bill ‘ f 
thy mrer } 
é ! aL cou ( King up i versat I 
, , | . 
Wa ut ion lik ) wit eve! S Vit whom 
1? | t \\ without ) ] come contact tinkers 







1 : s¥ 1 ' ’ 
vocati f any kind insist on a pry : . and tailors and_ candlestick 
> r 
1] j AIN TA GOT 2) 
te ng me it a fine day, of ) N ” ; ¢ nak [ warned him before 
‘ 7 a ti c - 
that it lool ke ral ‘ that Re * .. ' NUTHIN &£ os \ red t Son , ‘ 
+. * p x + a . . 
@* { NLY WOTS 
the see by paper wih ER CAWK, - ' -" NS t tt ed if s ches iiled 





A: IN THIS YF Iam 
) ); WINDOW? § 





night bdDelore t | KC | « 2 ‘ | lad ¢ the count er 
—_— iW 
t ee ot tect ) } oe night s d 1 
| | Ay =) | might have saved m 
Calise | |) | ~ ie k - BA! my 9g | te ms and in 
t 2 . not rested j - 
$3.41 | ai e\ prec 1 yrea Whether or 
the state of the ather ENT t Bill’s 1estion furnished 
any persons ¢ iment the las < iW sat t that 
} } | 1 +7 ; 
ind the stick up tories probably ver will e settled 
ive been featured  s long satistactorily. It will take its 
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: : ittle minds how the re going to spend 
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SPLIT PATTERNS ON OPPOSITE SIDES OI! \ PATTERN BOARD PLATI ‘ . en 
! 
‘ 
Cock Robin; who won the war; and _ this here transmigration stuff, but 1 am ake a vit 
who's who and why It may be that willing t bet anv reasonable amount irbing the w tfit The vat 
flint tac recognized a kindred spirit up to $1.50 that in a former state ot r perhaj mor proj peaking, a 
or it may that he aved sympathy existe! evel L4 ( ers Ca cw ts 1 t 
Probab a ; ; yott ad up ¢ m™ S ] | ACS d Wel nD Go ] 
wore and B S touched I nbers vood st ding the am t em ver i ‘ ‘ 


bloom in all glor Whatever the victions I am willing to bet another Aft 


reason, he ertainly told Bill how he _ $1.50 that in a future state these san turned with reinforce and ' 


found busines peop! vill appear n the form of 1 joyous and Ip proce 1 
He told him p and down and side hornets ot me equally obnoxious and to surround the box lil te e¢ 

ways, criss« corner swing seless pec tf pests You know _ thusiastic cust ’ 

your px el down the cen the kind I mea these lads with vellow t enthusiastic f 

ter Bus m Wm WV ds a their wast W ve 1 et selecting a Ma 

rotte 5 two pins 1 cut use by the id f the t 1 retiring i ( 

lit F ' ld se road w ¢ tor a chance to extent a n t t ( | 

out and get a b driving a_ garbag varm, cordial and enthusiastic welcon ts paws into the 

wagon. On the second thought he cheer- to the unwary visitor Phe only troub So far as I could see the young imps 

fully would accept a job as second with them is that they extend the wel eemed to think I had 

helper on one t é t at times ? ong end first e for their be \ ¢ 

slightly-« ( ve ( “Son I these people the cust t \ t i ‘ } 


I don’t mean the grown up folk l- kids! Say—I know old Herod started were torn and t remainder were if 
though some of them give me the pip. in on them pretty young, but believe me_ tered all over the floor and tramped 
I could give you the names of a few he had the right dope, and I am for hin ler foot I gi vord if | 
birds around here, male and female who _ strong had my wish at the moment | Id 


must have been designed by Providenc “Young imps come here with a nickel ave taken the whol g out in to 


originally as human gad flies. I am not’ gripped in their grimy little paws and the middle of tl lal und = dropped 
a Hindu and don’t know much about take up half an _ hour f my _ time then verboard th a couple ld 
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BETWEEN THE DARK AND THE DAYLIGHT * * * THERE'S A LULL IN THE DAY’S OCCUPATION THAT IS KNOWN AS 
THE CHILD REN’S HOUR 
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each of their in- 
little feet. 


them 


grate bars tied to 


dividual villainous 


“| dropped in amongst kind of 


promiscuous, like that Assyrian — bird 
in the story whose cohorts were gleam- 
ing with purple and gold. I pass on 
the purple and gold stuff, but when I 
rapped some of their little knobs to 
gether I bet they were reminded of 
the sheen of the spears that looked 
like stars on the sea. The band re 
mained discreetly at a reasonable dis- 
tance while I gathered the papers and 
replaced them in the box. Then [| in 
vited the young cubs to return two at a 
time to make their — selections The 


first lad picked a valentine that appealed 
to his depraved taste and tendered me 


a penny im _ payment He clumsily 


dropped it, whether by accident or de- 


sign I don’t know although I have my 
suspicion, and it rolled into the open, 
hot-air register in the floor. Well, a 
penny is a peany and while [| was 
on my hands and knees attempting to 
retrieve it I looked up just m_ time 
to see the second young vandal slipping 
half a dozen valentines inside his dear 
little blouse | grabbed him by one 
of his cute litthe ears and dragged him 


to the door, chased the remainder of the 


gang out after him and then took the 
stock of valentines out into the back 
yard and burned them in the’ waste 
paper incinerator Susiness! Say, mis 
ter, there ain’t no such animal any 
more.” 

Bill expressed his sincere sympathy 
over the conditions with which the young 
man was surrounded and at the same 
time warmly commended him on the 
prompt and decisive manner with which 
he had handled a delicate situation. In 
fact he regretted exceedingly that he 
had not been present to witness the en- 


gagement and the rout of the enemy. 
logether we left the store and while 
walking along toward home Bill — said 
that apparently these store keeping fel 
lows had their own troubles 
“Heretofore,” said he, “| had a gen- 
eral impression that foundrymen had a 
monopoly im that lin Do you remem 
ber some slight debate we had recently 
on the subject of sashweights and the 
many methods available for their pro 
duction under various circumstances In 
many foundri where these castings 
are considered more or less as fillers the 
patterns are mounted on matchplates, 
either wood or metal The sand may 
be rammed by hand and the molds may 
be made either on the ch or on the 
floor, depending upon t size of the 
castings This type of pattern equip 
ment also lends itself adily to use 
either with a jolt or squeeze machine, 
hand or power operated One of the 
ulvantages of this method is that the 


patterns present no particular § difficul- 
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ties in construction and are within the 


capacity of any intelligent woodworker 


where the services of no regular pattern- 


maker are available. 

“Instead of turning the patterns from 
solid blocks as described in a_ former 
method, each pattern is turned from 


two pieces joined by two '%-inch dowel 
pins. The two pieces are placed in 
the lathe as a unit and turned to 
the required diameter. Then they are 
separated and attached opposite each 
other on the pattern board. The dowel 
pins are removed from the patterns and 
the holes are utilized to locate the 
holes in the pattern board. The proc 


ess of matching the patterns on_ the 


board presents no theoretical difficulties, 
but extreme care is required to bore 
the holes accurately Unless the half 
patterns are located perfectly in line 
with each other on opposite sides of the 
board it is apparent that -the resulting 
castings will show a_ shift along the 
joint lines. 
Attaching the Patterns 

“The drag halves are placed on_ the 
board about 1 inch apart, parallel with 
the sides of the board and with a mat 
gin of to 2 inches between the out 


ide of the pattern and the inside of the 


flask. A 3 or 4-inch margin is left 
et the end where the runner is_ lo 
cated The minimum margin is pro 
vided if iron flasks are to be used and 


allowed it 
wood 


the maximum clearance 1s 


the castings are to be made in 


flasks. The castings are comparatively 
heavy and soon will char the joints ot 
wood flasks if a generous thickness 
of sand is not placed inside the wood. 
“The patterns are screwed firmly to 
the board and the heads of the screws 


countersunk 
will 
surface, A '4 


with 
the 


ire concealed putty in 


holes so. that patterns present 


t smooth, uniform inch bit 


is imserted into each dowel hole in turn 


ind the hole is extended through the 


board. Dowel pins approximately 4 
inches long are forced through the holes 
until they project about 1! inches on 
the lower — side rhe board then ts 
reversed on the bench to bring the blank 
face on the upper side. The cope halves 
f the patterns which previously had 
heen marked 1, 2, 3, ete. or in some 
ther suttable manner to identify them, 
ire located in place by the dowel pins. 
It is apparent that if the holes have been 
bored accurately and perpendicularly 
the two halves of each pattern will be 
loca ed accurately in relation t each 
other In the original arrangement. the 
joint surtaces touch each other and 
the outlines coincide In the second ar 
rangement they occupy the same _ rela 
tive position with the thickness of the 


pattern board between them. Before at 


taching the cope patterns 


permanently 
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it is advisable to make a trial mold. The 


cope is lifted off and a handful of 
flour is sprinkled over the drag joint. 
The mold is closed and opened again 
to see if the edges of the individual 
weight molds coincide _ perfectly. If 
necessary, minor adjustments may be 
made in the position of the patterns 


and then they are screwed permanently 


to the board. 


“Miscellaneous flasks may be employed 


with this type of pattern equipment. It 
is not essential that the flasks should 
be interchangeable. Where certain types 
of molding machines, adapted to ram- 


ming cope and drag at the same time, 


are available, two pattern plates or 


boards are required. Each plate is pro- 


vided with a set of half patterns. They 


are attached accurately at equal dis- 
tances from a center line so that when 
the drag is rolled over, the mold im- 
prints in the cope will coincide with 
those in the drag. With this type of 
equipment it is essential that the flasks 


be interchangeable 
laid off accurately 
center line and the pin holes are drilled 


The positions of the 


guides are from a 


through a jig. In either case a suitable 
runner consisting of a long member 
and several short branches’ extend 
ing from the parent stem to each 


dividual pattern, is attached to the 


drag side of the board. The pattern 
and board is covered with shellac var 
nish and after it has dried the equip- 
ment is placed in production.” 

“Why don’t you write a treatise on 
the subject?” I said. “Judging by 
the widespread interest displayed by 
foundrymen in the subject of sash 


weight 


castings you should find no 
trouble in selling a few million copies, 
retire on the proceeds and live hap 
pily ever after.” 

“You are all right in some Ways,” 
said Bill, “but your bells don’t ring 
lhe majority of foundrymen hate to 
read and they never buy a book. Have 
you ever read the fable of the Book 
\gent and the Colored Elevator Oper 
ator ? The Book Agent entered the 


Cage of a big office elevator and tried 


to interest the Colored Attendant in 
the Merits of a Flossy book entitled 
The Complet« Elevator Man. He em 
ployed all the Stock arguments, but 
tailed to make any Impression Final- 


Cupidity 
Value to 


increased to 


lv he appealed to the man’s 


and assured hime that his 


his Emplover would be 


in’ Unbelievable extent if he Drank 
from the Fountain of Knowledge con 
tained the Book. The son of the Sa- 
hara wearily waved him on his Way 
‘Bov” savs he. ‘You Says Words but 
dey don’t mean Nothin’ to vou an’ 
Less to Me. I ain't gettin’ paid for 
Half what I knows right Now" ” 
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A Small Cupola Must Be ™° ‘harses. While 140 pounds ot VW Zhen Is Maintenance a 
coke on the bed should be ample, still . 
Carefully Charged 500 pounds of iron is too much for one Capital Increase 

Ouestion: We have taken off a few charge in such a small cupola. Be Whether or not a certain expenditure 
heats in a small cupola 18 inches in’ fore that amount of iron can be melted ©” Property should be expensed or capi 
diameter and should like to have your the bed will be burned away to a point talized, and whether or not it actually 
opinion on whether our air supply is where the latter part of the charge expensed or capitalized appear to be 
sufficient or not The iron is fairly will be oxidized. It would be better ‘V0 different questions, according to a 
good and is machineable but the piston to charge 200 pounds of iron on the recent publication of the American Ap- 
castings develop pin holes during the coke bed and follow this with between praisal Co., Milwaukee One takes into 
machining operation 30 and 40 pounds of coke, then a second account its justification from a theoreti 

The fan which runs at a speed of charge of 200 pounds of iron and so cal accounting standpoint The other 
2200 revolutions a minute is 24 inches on until the necessary amount had Considers the essentially practical situa- 
in diameter, provided with paddles 5 been charged. Of course, the pig iron on resulting from existing income tax 
inches wide and enclosed in a wooden and scrap should be broken into small legislation. The policy of charging it to 
case having an 8-inch open- expense characterizes the 
ing on each side \ 6-inch present-day administration of 
main pipe leads from the fan - business \side from = any 
to a point back of the cupola advantages or virtues, this 
where it divides into two FAKED FOUNDRY FACTS practice is likely to lead to 
branches connecting im. turn certain preventable wastes in 
with four tuyeres ¢€ jually a the adjustment of firm in 





spaced around the circumfer- 
ence of the cupola shell. The 


tuyere openings are 2 inches 


in diameter From the bed 
plate to the center of the 
tuyeres is 10 inches and from 
the tuyeres to the top of the 
cupola is 5 feet 9 inches. We 
use from 140 to 150 pounds 
of coke on the bed and stcp 
up 5 or 6 minutes after put 
ting on the blast. The iro) 


melts at the rate of about 30 


pounds a minute but up to 
the 


melted 


have 
500 


present we only 
small heats of 
pounds, 

Apparently 
itistactory. A 


Answer your 


air supply is s 


cupola 18 inches in diameter 
should melt about 2000 
pounds an hour You state 


that vou are melting at the 
rate of 30 pounds a minute 
which would amount to 1800 


However, 
taken off only 
500) 


pounds an hour. 


since you have 
small heats of pounds 
vour performance hardly can 
he regarded as a tair test 
lf your cupola can maintain 


the same melting speed tor 








A PLAIN JOLTER 


losses, unless are 


surancy 


tul provision is made against 


it For exampk \ firm 
owns a property upon which 
would show an acrued ce 
preciation of 20 per ent 
The cost of reproduction is 
P $20,000 and the sound value 
accordingly is $16,000 The 
company’s insurance is placed 
accordingly Not long ther 
after extensive repairs are 
made The floor joists at 
replaced, most of the floor 
ing is renewed, the root 
. trusses renewed and strength 
enced. These are charged to 
expense bemeg considered in 
the nature of maintenance 
{ In reality these were replac« 
ments They added materi 
ally to the life of the stru 
ture. They enhenced Its 
value They decreased th 


amount of accrued deprecia 


tion Proper adjustment ot 


the msurance coverage should 


have been made, but this 


ove rlooke d 


occurred the 


was 
had 


would 


hire 


and il a 
company 


have lost money unnecessaril: 


This instance may appear to 





some to be exaggerated in 





an hour or two you can rest 

issured that your practice ts 

ill that could be expected in this case. 
The pin holes in the piston castings 
nay be due to your molding practice 

lf the sand is too damp, or if the cores 
ire too hard or the vent does not 
scape freely the castings will be 
pongy li vou are satished that the 
sand or the cores are not to blame 


vou might turn your attention to 


bed 


blast 1s too 


hen 


he cupola. If the in the cupola is 


Te) low or it the 
the 
resulting castings will contain pin holes 


You do 


vide 


strong, 


then iron will be oxidized and the 


state whether you di- 


not 


the 500 pounds of iron into 


I two or 


pieces before being charged into a 


small cupola 


Watertown Represented 


In the article by V. E. Hillman, 
director of research, Crompton & 
Knowles Loom W orks, Worcester, 
Mass., which appeared in the March 
15 issue of Tue Founpry, mention 
should have been made that the work 


was carried on at. the Watertown 
arsenal, Watertown, Mass and_ the 
equipment shown represents the tacil 
ties of that institution for X-ray in 


vestigation 


} 


character yet it actually 
happened and it repeated day in 
and day out by many well-managed in 
stitutions The sum total of the C1 


rors throughout a plant of any size 


constitute an uncertainty of magnitude 


The preventative is, of course, a care 


ful review of all expenditures’ on 


property by someone familiar with pro 


pertv—someone capable of accounting 
for the effects of expenditures as well 
s for the mere act of spending. 

The Donner Steel Co., In Buffalo, 
N. Y. has established a district offices 
in the Union Trust building, Cleveland 














Pattern Cost Lowered by 


Caring for Lumber 
By M. E. Duggan 


Otten the charg mad tor patterns 
eems high the toundrymen or cus 
tomer, espe ally y ni a check shows thx 
actual amount of lumber ed 1s much 
le that that included on the invoice 
In many case I waste or nb S 
due t ck t material improperly 
n the pattern shop storage, which re 
sults in warped and twisted stoch An 
example may be cited wh the b f 

patte! vas | ( d and the mate i 
tem called for 125 feet of 1 nch clea 
pine lumber Ly check t pattern 

wa I ! tha 4) et actually Vere 

the | el nd wing 10 teet 
lor cutting ind king tect i] 
] ( to D i rea ible amount to i 
clud nt cost At the ! time t 

Kest ! tie P tte! i l 
dt 1 « both ile ilthoug the 
cl iT ( illed lor ] nen t L \- 
ever cr ideratior factors 
shows tl bill w rt es 

\ de | netime ist be used 

( t difheult t find tock Ire 
Ir | alt Nn } ( I 
spect the lumber ma be 1 and 

viceab Wher a | patte : 
D id a light ( I War] 
ig Wil { itat ly l a 
con erabl large ( pat 
tern makt trie to pprox 
mate th e re | f ed 

11 11 





ha dl SOO ect ¢ ( il ] 

] l l i < t | 

Wal ( ed t lot ip 

] Xin 1500 te ) gy | ed la 
rack 1S] ( and the 
rema ler ta : oi fl 1 (sreat 
cart \\ taken t lumbet 
on the floor ne 1 tine bottom 
tr ch in tl ver laid 
cown three fteet apart carefull 


when ced stray ich pile 
o! lut Cc! I rd 1 Ol d tte t ick- 
nlesst is ] lint same n th 
strips b n | es rema 
tl floor shop for a yea 

, ' 





maiming 


verti 


plank \ uly of B in the ac- 
companying illu ti ws the re- 

t of storing lumber tl manner 
In « hop where the riter was em 
ploved = th space for inch lumber 
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th te} F——Planks 
{hh ii} {) 
| AM LU A | 
iy SAIIB C / 





ARE SHOULD BE TAKEN IN STORING LUM 


Oop MI} 


rHoD IS 


( yeen | KS is nown 1 ¢ 
t ft panving  iilustrat In 
this i he lumb was kept free from 
Va}’r] em \v l na re 
, hee 4 onia 


Sand Sticks to Pattern 


Ouestior Do you know of any lu- 
tion or mixture that will prevent pattern 
iron DeECOI dai | a OUI 
patt sed t pro iter) 
: 


t t pa becom damp that 
t! d sti it d* cause 1 d Op 
At ] ( \ em] I xture va 
line and bay ’ x ft cep t pat- 
ter cle 
% Bayber Wax and isoline 
are empl 1 satisfactorily either singly 
toget LOI preventing ind Irom 
ctickineg let ] tterr nd +thi Font 
LICKING ( me 1 patterns and His Tac 
leads us to wonder if perhaps some other 
tactor than t coating of the patter 
is not responsible fi your trouble. U 
due dampness of tli ind will cause 
+ + tie] ] } ‘ } 
it » STICK, SO V1 t combinatior or not 
sand and a cold patter \gal t! 
hands of xperienced the very 


cause it An overd ( ] 1 is 
had \ yl ¢ 1 
m1 ¢ nme 

( ) 1\ 


| 
a large d ‘ ( d on hat aS1S 
he ‘ 

{ ally ( f bayl va 
"4 “ee : . 
good mold ti wax 

ted til it n ind ft ap- 

lil ~P t tot rough! leaned 

Afte led it iehad 

. . fairly stiff } = : 

1! It t a , 

plant e Amer} ell & 

Fy drv (oO No Lie M has 
he old to } K¢ \ (oenk How: 
M e plant will be operated und 
the mie ot the \mer ! Bell & 
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Twin Cupolas Melt 
Wheel Iron 


names 


lightening chamber 


of the wheel. 


alee 
tor making 


Fig. 9. The 


nt 


own in 


let 


green 


chay 
in place on a 
tapped into a 
then 


in 


ladle and 
Fig. 1 int 
pound ladles and con 
floors. A 


this 


ner shown 
ve\ 
‘ 

ous regular 
served in 
floor 


respect 


in turn is poured 


man who is poured first on one day 
following 


be last on the 


The meth 


cor 


transferred 


first 


293) 


between _ the 


1 and 


re to tne 
Stor re 
n ¢i 


that 


Thi 


so 


forms 


the 
webs 
equip- 


e are 


progress ahead one step each following 
day until he once more is first 

The movement of reserv la 
ilso the movement of the small ladl 
7 ng tne track are ( tr led ¢ ct ly 
on enclosed pulpit ‘ a 
one ot e colum! spout M) tes b k 
fron nd in front of the In 
the 1 tra n | lig l ma S 

le ning aLamst the ] I - WwW 

the ladle tilting gea rl b 

on the track are pulled back 

| a steel cable I nine \ 
at each end of tl t rl l 
is spotted in front t lesired 
and the ladle is pick by tl 
t ed ind torr 1 4 +} cat ig \ 
takes its back to the ft idl 

After the whee | ea. ¢t y al 
shaken out and loaded on a ste car 
riage operated t t ! r S 
the ladle bueg | = Y ] 
first is pulled a sta whe the 
heads al KNOC! 1 off an then down 
to the passage etw 1 tw Datteries ol 
annealing pits as shown in Fig. 10 
The carriage enters between two long 
rails mounted rigidly at t end, but 
ttached t t | Ipright 
at the end shown t foreground 
The rim t the w astings resting 
horizontally on ' g clear th 
long rails on tl va t Then tl 
is oT the rail raised 1 the 
wheels ar lift t ) t Carriage 
[The ca Tea ren ed and eturned 
to receiv i ] id nd_ the wheels 
on the | 4 S al I ( I ) i int 
and lowered into the winealing t 
where thev remain for four days. Brief 
reference is made to tl general fea 
tures f wheel manutacture, becaus 
the subject was § covered xhaustively 
a few vears ago in a seres of articles 
written for THe Founpr. by the late 
H. FE. Diller. The series Egan with the 
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Working Knowledge Valuable Asset 


ONTRARY to a_ generally accepted opinion 

among outsiders, founding in metals is a highly 

technical profession in which one cannot become 
proficient without close and intensive application over 
a period of many years. It involves chemistry, en- 
gineering, finance and business adminstration to such 
an extent that no man can hope to become a specialist 
in all the varying ramifications. Theoretically, he may 
acquire a hazy knowledge of the subject but the instant 
he attempts to put his theoretical knowledge to the 
test of practical application he finds that some important 
detail is missing and he does not know whether he 
ever knew it or just simply has forgotten it. In either 
case his initial effort is wasted and he is forced to try 
again. He finds that preconceived ideas based on a 
greater or less amount of undigested information are 
totally erroneous and only serve to lead him into 
trouble. Even specific rules in many cases are nullified 
by peculiar local conditions and nothing but a series of 
actual experiences will prove conclusively that practice 
obtaining ine one foundry may not be applied to an- 
other. 

The celebrated lawyer who tried to insist on a direct 
ves-or-no answer to every question and then was con- 
founded by the badgered witness who asked him to 
answer either ves or no to the question: “Have you 
stopped beating your wife?” was not in a more em- 
barrassing position than the foundryman who some- 
times is asked to give a definite ruling on some disputed 
point. For example: What is the best mixture for 
cores for iron, steel and brass? What is the percentage 
of good castings to the total amount of iron melted ? 
How many pounds of castings is considered a good 
day’s work for a molder? Theoretically there is only 
one best mixture and yet any foundryman of experience 
knows that in many cases a mixture that gives perfect 
satisfaction in one foundry will not be tolerated in 
another. The proportion of the various ingredients may 
he the same and yet something in the chemical com 
position of the sand will produce cores that are not 
alike in anything excepting outward appearance. 

ffhand one naturally would assume that there i 
a relative proportion between the amount of iron melted 
ind the total weight of good castings. Certa‘nly there 
is, but it is not the same in all foundries. On certain 
classes of castings, for example, ingot molds, the sprue 
will not amount to 1 per cent while on stove fittings 
and hardware the sprue will amount to 50. per cent. 

The feature at which the non-practical foundryman 
halks most resolutely is the wide discrepancy observed 
between the daily output of different men working in 
the same shop and paid on the same daily or hourly 
rate. Usually the castings are sold on a pound basis 
and naturally it is disconcerting to find that one molder 
is paid $7.00 for making 1000 pounds of castings while 
a second man is paid the same amount for an out 
put of 300 pounds. Obviously the remedy is to charge 
twice as much for the castings made by the second 
man, or to speed up his production. On the first count 
the foundryman finds he blocked by the prices 
charged by his competitors. Eventually, if he stays in 
business long enough, he learns that certain castings 
‘end themselves more readily than others to tonnage 
records 

Many system 
with a view to 
tual operating costs, but none 


have been developed in recent years 
upplving a method of determining ac- 
has been presented that 


can be applied successfully by a man who is not al- 
ready in possession of a good working knowledge of 
the foundry business in its various ramifications. 
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Trade Outlook in the Foundry Industry 


AUTION, untinged by fear, characterizes the 

general tone of industry. While many lines 

report tapering off in demand, inventories are 
not excessive, retail trade is active, freight movements 
continue at a high level, and employment figures indi- 
cate little decrease in manufacturing activity. In the 
foundry industry, the outlook is by no means uniform 
over the entire country nor in a cross section through 
any single branch of castings production. While au- 
tomobile cylinder shops have cut their operating sched- 
ules, general jobbing work is increasing slightly and 


1ailway, agricultural and plumbing castings are in 
demand. 

A pronounced check has been en- 

, countered in automobile production 

Automotives and the manufacturers have cut their 


output and restricted their castings 
demand in proportion. The slowing 
down is ascribed to the effect of the 
late spring on sales and a desire on the part of makers 
to refrain from overstocking dealers at the start of 


Trim Sail 


erage of 22,728 tons per day compared with 23,438 
tons for February. ‘This constitutes a of 710 
tons per day. A gain of two active merchant furnaces 
is noted for March. 

Reports from farm implement manu- 
facturers are conflicting. Early spring 
orders have been satisfactory and 
operations are expanding. Sales have 
been more active in the corn belt and 
from diversified interests, while the 
wheat section still is suffering from depressing influ- 
ences of the past fall. Freight car loadings show a 


loss 


Implement 
Outlook 


slight decline, although the last week of March still 
was comfortably above the high figure of 900,000 
which has obtained during the past few months. Car 


buying is lagging, and repair orders are not so plenti- 
ful, but a fair business for 1924 is expected. February 
Luilding awards showed a decrease of 4 per cent as 
compared with the first month of the year, but. still 
the total was 15 percent ahead of February, 1923 and 
36 per cent ahead of the corresponding month of the 














the season. The effect upon automotive foundries preceding year. An increase in malleable casting pro- 
has been _pro- duction was noted 
nounced. One in February, ac 
large shop mak- Prices for Raw Materials for Foundry Use cording to the de- 
ing in excess of CORRECTED TO APRIL 8 partment of com- 
2000 cylinders a soon Scrap merce, operations 
i fy - : No. 2 Foundry, Valley . . $25.00 to 26.00 Heavy melting steel, Valley..$17.00 to 17.5! Pate . Q 
day has cut its N 2 Southern, Birmingham 22.00 to 23.0 Heavy melting steel, Pitts. 17.00 to 17.5! averaging ol. 
sche »> to 500 ; No. 2 Foundry, ‘Chicago. . 24.51 Heavy melting stee!, Chicago 15.00 to 15.50 rr ce rf ca- 
schedule t . Ni ? Foundry, Philadelphia 23.63 to 23.76 Stove plate, Chicago 18.00 to 18.50 per cent of ca 
day. However, the No Foundry, Buffalo.... 21.50 to 22.00 No. 1 cast, Chicago 21.00 to 21.50 pacity, compared 
P. i Basic, Valley , 21.75 to 22.06 Ni cast, Philadelphia. 19.00 to 20,00 2 y co "es 
Ford Motor Co., tasic, Buffalo 21.00 to 22.00 N ! cast, Birmingham 19.50 to 20,00 with 98.0 per 
Detroit reports Malleable, Chicago .. 24.50 No. | cast, Buffalo -. 19,00 to 19.51 per cent for the 
li sa | ae Malleable, Buffalo : : 21.50 to 22.0 Car wheels, iron, Pittsburgh 18.50 to 19.00 a . 
de iveries ( uring Cok Car wheels, iron Chicago.. 18.00 to 18.5 prec eding month. 
the last 10 davs — oe re —_ Railroad malleable, Chicago 20.50 to 21.01 ()rders dropped 
Connellsville foundry, cok« $4.,5 to 5.00 Agricultural mal., Chicago 19.25 to 20.2 : 
of March show Wise county foundry, coke 5.00 t “} Malleable, Buffalo .. 20.00 to 20.5! slightly below 
an increase over output, the sales 
the first 20 days being 62,562 tons 
of the month. Several large interests in the Detroit compared with an output of 65,829 tons for the firms 
district have restricted their output by 10 or 15. reporting. Foreign shipments of gray iron cast- 
per cent. This is particularly true among makers of ings totaled 950 tons and of steel castings about 960 
medium priced cars. Nonferrous foundries special- tons for February. Cast iron pipe demand is in- 


izing in automotive products also have felt the drop 
in demand, and the consumption of copper and zinc 
among these interests shows a marked decline. Truck 
sales constitute an exception and are reported satis- 
factory. 

Foundries are buying pig iron only 


; for immediate needs. Stocks are 
Pig Iron not excessive, but expectation of 
Sluggish lower prices is influencing many to 


refrain for forward purchases. Upper 
lake ore prices at the opening of the 
shipping season are 80 cents lower than last season. 
This, coupled with a decline of practically 75 cents 
a ton in the price of coke since the first of the year 
is expected to bring lower production costs on north- 
‘rm irons. Production of pig iron according to 
statistics compiled by /ron Trade Review reached a 
total of 3,435,813 tons in March, an increase of 363,- 
648 tons over the previous months output of 3,072,165 
tons. Further, six more furnaces were active on the 
ast day of March than were reported at the end of 
February. The production of merchant iron in March 
was 704,582 tons compared with 679,700 tons for the 


previous period. On a daily average basis, the com- 


parison is not so favorable, as March showed an av- 
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creasing with the advance of spring and the resumption 
of municipal requirements. According to the de- 
partment of commerce, a total of 182,649 tons was 
specified to be made while the production was 78,962 


tons during February. These figures may be com 
pared with orders for 171,941 tons and an output 


of 81,431 tons during January. 
Plumbing goods brass foundries are 


active and have not vet matched the 
Nonferrous stride of demand for this class of 
Active castings. Nonferrous foundries mak- 


ing automotive castings report a falling 

off in business. Copper production 
has declined and stocks are low, but advances are noted 
in tin and aluminum. Prices on nonferrous metals 
based on New York quotations in the Daily Metal 
rade of April 9 follow: Casting copper, 13.124 
to 13.25c; electrolytic copper, 13.50c; Straits tin, 
51.00c; lead, 8.50c; antimony, 9.62'%c; nickel, 30.00c: 
aluminum, No. 12 alloy, open market, 23.00c¢ to 24.00c. 
Zine 6.30c, E. St. Louis, Ill. Average monthly 
prices for March follow: 
(New York Quotations) 

Tis Aluminum Zin 


Antimony 98.99 


is 


Casting Electr 
Copper Copper 
13.49 841 9 34 


uls 
6.49 


Lead Straits 


54.99 
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Buys Machinery Plant 
The Honolulu Iron Works, Hor 
lulu, T. H. recently absorbed Catté 
Neill & Co Ltd. « that city Bot! 
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ect e-elected at the ecent 
I il eting were President | Clive 


D. Tenney 


esidents, E. 
1¢ de mann, 


( I 


Fox; treasurer, ] 


Davi 5, Vice pr 
Woodhouse, 
D. A 


and 


G. Hall 


| Russell 


and 


assistant treasurers, 


B. Craig and C. V. Bennett; secr« 
tar\ H. Edmonson; assistant § secre 
tary, J. G Rothwell; comptroller 











April 15, 1924 


M. An 
Dowsett, A. W. 7 
Waterhouse, R. A. ¢ 
nd W. ( 


Robert derson 
M. 
lohn 


A. At 


Bottomley, 
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Foundry Contributor Dies 


in Kenosha 
Michael E 


metal we 


Duggan, widely known in 


, 
rking trades from his contri- 


the 


ove! a period 


1 
tn 


butions to hn} 


techn extending 


died in 
Wis., 


cal press 
many years, 
St. ( 


atherine’s he Kénosha, 


] 


1 
Spital, 


on Sunday March 30 after less than a 

weeks illness from pneumonia Mr 

Dugga had a long and varied career as 
os =" ‘ 1 4} 

a patternmaker and inv r and the emi- 
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nently practical character the contri 
itions which appeared almost continu- 


vears attest to his kr vlede I a sub- 
ct which he studied f ver 40 vears 
He was born in Chicago April 12, 1861 
wnd at an early re va apprenti ed to 
(reore’ B Durk vi mducted a 
ner al yobbing pat I shx ~D He re- 
uined with this firm for 6 years dur- 
g which time the personnel of the 
ers changed several times Unde: 
ctor’s orders, he went t Denver, at 


nd of his service with the Durkee 
»p. There he worked for a short tim 


the pattern shop of the Denver Iron 
rks Returning to Chicago he en- 
{ the pattern shop of the Union Steel 
ing Ashland 


Mills at the corner of 


Archer av nue, better vn as the 
ev Road mulls 
\I Duggan at various times served ‘as 
reman in the woodworking department 


Lyon & Healey, musical itmstrument 
at North 


Mills, foreman at 


Chicago 
Western 


al convey 


ik ‘rs, toreman the 


, 
the 
Vheel Works. designer of 


speci ir 


in the 


THE FOUNDRY 


Anglo Packing (¢ 
partner in the Appliance Co 
14 had 
of the pattern department of the 
f the Brass ( 


the ny 


the 
Invalid 


for the past ars he has 


ye 
branch of American 


entor 


oO! mans 


pany in its various rolling mills 
He is survived his widow Mr 
(nna McCarthy Duggar undo on 
son Robert G. Duggan who engaged 
on his own account in the industrial 
loving picture siness in Chicago 


British Institute of Metals 
olds Meeting 
At the annual ng oft the British 


Metals which was held 


meeti 


lal 


Lond Mar 12 1 13, papers were 
read and discussed dea £ nawmiis 
with the s Ic | rie the non 
ferrous metallurgist Among e papers 
applicable in some degree to the foundry 
industry were tl tollowing “X-Ray 
Studies on the Copper-Alu im Al- 
b | R Jett G. Pl tine and 
A. F. Westg The kt t Ca g 
lemperatu Phy il Propert 
ta Sand Cast Z Br yy Franc 


ford, Manchester ] Cadmium-Lead 
Zil Systen Mau ( k 
Cop] Z Alloys which Expand « 
Solidificat \ I lokib Japat s 
nava thee | S.W.1 

One r ti n teresting tem 
on the ] eram wa tone pres | ial ad 
dres i Pr las ne B 
mingham univers t ( 
nect n ctweel ] researc 
and manutacturing problems is clear!y 
t iced T he ep t t coun 
shows that the institute now h 


members compared with 





ind 1410 at the end of 1921 
th pas cal I Ss six | il sections 
have been organized n Birmingham 
Londot Shefheld Sw a, the North 
east coast 1 Scotland. The work 
of the corrosi research committee is 
reported to ive mad good progress 
luring the vea Several papers on the 
iuses of rapid corrosio f condenser 
tubes have beer | thlished 
Death of J. J. Eagan 
John Joseph Eagan, former president 


gan was born 

Griffin, Ga April 22, 1870 He 
was educated ! the pubdly schools and 
Carly entere l upo a uISsSINeSss career, 
bei g ass ciated witl | in the late 
William <A. Russell cade the 
America Cast | Pipe Co Mr 


Russell also had real estate holdings in 


Atlanta, Ga. and Mr. Eagan participated 


management of these properties 
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1899. Mr. Eaga eded ft 
state, becomin ead \ i 
Cast Iron Pipe ( 
During his ist ter! ; 
1ug ited a pial t ike va 
lled i practi i 
J Rule t ! He { 
| t industria \ 
ipany’s affairs a g e line of demo- 
ic ctive ! tiie 
( s ret pla t ands I 
yoard ‘ Mmanaue I sed 
the ids ft the n ¢ mp al | irt- 
ment t the rga I I add 
he ] vide l lor the elect ] I i board 
peratives by the orket i 2 means 
I ecu g direct < peration retwer 








TOHN JOSEPH |] 


t management and mploye | 

b I I peratives akt ( i 

tions to the manageme 

ect it may deem ft imter 

workers. Two of its me ’ placed 
1 the board of d . 

pany, two act 1 the Oar ) 

sions, and the yoard i i v I 

mittees n living litior g 

working  condit vage et The 

progressive policies f Mr wa are 

being worked out leta ind eu 


Pp tical operat i ng red 
71 

igeri \ tll ne ' 

l 1us 
' 
For the past two M ‘ 
' , 
writ i or thre nn 


has refused to accept 
the Ca ings rt tiie > 1 
board of ratives voard f 
‘ 1 ’ 
ma veme agreed tnat every worker 
n the organization was rec g at least 
a decent minimum living wag He wa 


an outstanding figure among outhern 


industrial leaders 








Equipment Outlook Is Spotted 


Large Inquiries Pending for a Period Are Held in Abeyance—Purchases 
for Replacement and for New Projects Predominate 


Automotive Lull Exerts Influence 


UYERS of foundry equipment continue to delay 

closing of inquiries that have been current for 

some time. An exception to this condition’ ts 
noted in the East where a slight increase in the volume 
of sales is reported. However, good inquiries continue 
to be brought out in several sections of the country. 
The Cadillac Motor Car Co., Detroit, has purchased 
two batch machines, 100 tons a day capacity, from the 
Standard Sand & Machine Co., Cleveland, and also ha 
closed on other equipment. The Berkshire Mfg. Co., 
Cleveland has sold a squeezer type molding machine 
to Marchant’s Foundry, Emeryville, Oakland, Cal. Pipe 
annealing furnaces have been sold to the National Cast 
Iron Pipe Co., and the United States Cast Iron Pipe 
& Foundry Co., both of Birmingham, Ala., by the F 


}. Rvan Co., Philadelphia. This company also sold 
a burner system to the Canadian Steel Foundries, Mon 
treal, Que. The Mayor Fuel Saving Furnace Co., 


Cleveland, has contracted with the United States Cast 
Iron Pipe & Foundry Co., Columbus, ©., for a core oven 
firing installation. The W. W. Sly Co., Cleveland, re 
ports the sale of tumbling mill equipment 

Dodge Foundry Co., Chattanooga, Tenn., the Cleveland 
Co-operative Stove Co., Cleveland, and the Dunham 
Co., Berea, O. James Rountree, for 14 years foundry 


to the 


superintendent of the American Locomotive Works, 
Dunkirk, N. Y., is in charge of equipping a gray iron 
foundry for the Ward Railway Equipment Co., Lima, 
©. The Crown Mfg. Co., Phelps, N. Y.. desires in 
formation on a small furnace, either gas or o1 fired 
to melt 200 pounds of aluminum at one heat. 


Business Light in Pittsburgh District 

N' MEROUS foundries in the Pittsburgh district are giv 

ing more attention to labor-saving devices and mquiries 
are particularly heavy However, sales are light and are con 
fined for the most part to singl installations Several 
manufacturers of molding machines, tumbling barrels, cupolas 
and kindred equipment report a fair degree of activity Sales 
by the Whiting Corp., Harvey, Ill, include cupolas as _ fol 
lows one to the Williams Foundry & Machine Works, 
Cumberland, Md., and one to the Buckeye Foundry Co., Cin 
cinnati, O. Ladles were sold to the William Dee Co., Harvey, 
Ill.; the Sandusky Foundry & Machine Co., Sandusy, O., and 
the Bethlehem Steel Co., Bethlehem, Pa The Canadian 
Westinghouse Co., Hamilton, Ont., bought several small ladles 
In addition to a 2'%-ton hand-power crane, the Clark Equip 
ment Co., Buchanan, Mich., purchased two 3000-pound ladles, 
the Bartlett Hayward Co., Baltimore, Md., three ladles; th 
Calumet Foundry & Machine Co., East Chicago, Ind., 


ladle; and the Ohio Steel Castings ( Cleveland, | the 
Vulcan Mould & Iron Co., Latrobe, Pa., and the Fairbanks 
Morse Co., Chicago, each bought ladles ot 2-ton capacity. Th 


Ainsworth Mig. Co., Detroit, bought a small tumbling barre! 


for brass casting work while the Studebal Corp., that city 
purchased 35 tumbling barrels of vario sizes from. thi 
manufacturer Other recent purchasers tumbling barre! 
include the Rudisell Soil Pipe Co., Anniston, Ala., and th 
H. W. Caldwell & Son Co., Chicago. The Ford Motor C 
Detroit, purchased three special air hoists and the Americ 
Steel Foundries, Chicago, bought two special air jacks. Mold- 


ing machine inquiries are more numerous. Many of these are 


for installations of more than one piece of equipment. The 
largest sale recently reported by the Herman Pneumatic Ma- 
chine Co., Zelienople, Pa., involved five molding machines 
to the Saco Lowell Shops, Biddleford, Me The National 
foundry Co., Erie, Pa., bought two while the Westinghouse 


Electric & Mfg. Co. purchased three for Trafford City, Pa 
The Johnsonburg Machine Co., Johnsonburg, Pa.; the American 
\brasive Metals Co., Irvington, N. J., and the Tennessee 
Coal Iron & Railroad Co., Birmingham, Ala., each bought 
one from the Herman company. The Pangborn Corp., Hagers- 


town, Md., has sold sand blast equipment to Pratt & Letch 
worth Co., Buffalo, N. Y., and the Lancaster Foundry Co, 
Lancaster, Pa., and dust arrester equipment to the American 
Radiator Co., Buffalo. The Foundry & Machine Co., Wilkes 
Barre, Pa., has sold a sand separator and blender to the 
Vulcan Iron Works of that city. Crane sales to toundries have 
not been numerous. The Damascus Crucible Steel Casting Co, 
New Brightot 
Corp., Harvey, Ill. The latter builder also sold the Norfolk 


& Western railroad, Roanoke, Va., a 10-ton 3-motor crane with 


69-foot span; and the Wolff Mfg. Co., Chicago, two 5-ton 3 


Pa., bought a 5-ton hoist from the Whiting 
5 


motor cranes with 28-foot span 


New England Buying Still Deferred 
D' RING the last few weeks New England foundries have 
failed to buy equipment along the lines expected trom 


carlicr inquiry. Several plant additions are under construction 


nd others are contemplated, but the trad bviously lacks 
confidence and buying of equipment as well as supplies ts 
on a hand to mouth basis. Several sand separators have been 
purchased during the past 10 days Among these the Royer 
Foundry & Machine Co., Wilkes-Barre, Pa., reports three, on 
to the Malleable Iron Fittings Co., Branford, Conn., one to 
the H. B. Smith Co., Westfield, Mass., and one to Crompton 
& Knowles Loom Works, Worcester, Mass Qne company 
handling used foundry equipment reports a decided improve- 
ment in sales. A western Massachusetts toundry is in the mat 
ket for a 15-ton crane. The General Electric Co., West Lynn, 


Mass., has purchased tumbling barrel equipment trom the W 
W. Sly Mfg. Co., Cleveland The Pratt & Whitney Co, 
Hartford, Conn., has closed on electric furnaces with F. J 


Ryan & Co., Philadelphia. 


Equipment Buying Better in East 
W HILE trade opinions vary as to the extent, little doubt 
prevails but what buying of foundry equipment in this 
district has improved slightly. Business since January had 
been on a declining scale, and while the present improvement 
may be one of the minor fluctuations that marks the trend of 
a market, scllers appear hopeful that it will be of greater dura 


tion. The building season is at hand and should result mw 
a greater number of new projects, for which equipment should 
be required Included !n recent buying are one-car type an 


three-door type core ovens for the Hay Foundry & Iror 
Works, Newark, N. | = and a 4-ton teapot ladle for Easter: 
Steel Castings, also of that city, both orders going to th 
Whiting Corp., Harvey, Ill The A. Weiskittel & Son Co 
saltimore, recently has added to its pattern making facilities 
and is figuring on sand handling equipment The Centra 
Foundry Co., New York has taken a large pipe order, for 
which it is buying supplies in substantial volume for its Dundal! 
plant in Baltimore. The Bartlett Hayward Co., Baltimore 


328 

















April 15, 1924 THE FOUNDRY 329 


has purchased ladles and the Williams Foundry & Machine the Lindgren Foundry Co., Batavia, II! The Beardsley & 
Co., Cumberland, Md., has closed on a 5-ton cupola, both Piper Co., Chicago, has received orders from the Kohler Co., 
contracts going to the Whiting Corp. Another _ buyer Kohler, Wis., and the Columbia Sanitary Mfg. Co., Louisville, 
of considerable miscellaneous equipment is understood to be Ky.. each for two stationary type sand throwing machines 
the Boynton Furnace Co. which is buildmg a new foundry from the Excelsior Tool & Machine Co., East St. Louis, 
it its present works in Jersey City, N. J. The Waterbury Ill., the Dodge Mfg., Co., Mishawaka, Ind., and Ohio Steel 
Farrel Foundry & Machine Co., Waterbury, Conn., figuring Castings Co., Cleveland, each for one of the portable type; from 
for some time on miscellaneous equipment, including sand han- the Central Foundry Co., Holt, Ala., for two of tractor type, 
dling machinery, also is reported to be a buyer at this time and from the Eastern Foundry Co., Boyertown, Pa., for one 
The Bullard Machine Tool Co., Bridgeport, Conn., is re- tractor unit 

ported to be contemplating the erection of steel foundry. The The Whiting Corp., Harvey, IIL, recently has_ received 


International Heater Co., Utica, N. Y., has purchased ladles orders for one cupola each from the Buckeye Foundry Co 
from the Whiting Corp. The F. J. Ryan & Co., Philadelphia, Cincinnati; the Hardwick Stove Co., Cleveland, Tenn., and 


have sold core oven equipment to the Philadelphia Stove Works the school commissioners of Indianapolis The Studebaker 
Philadelphia. Sand blast and dust arrester equipment has bee: Corp., South Bend, Ind. has ordered 35 tumbling barrels 
purchased by the Babcock & Wilcox Co., Bayonne, N. J., and from the Whiting Cory This maker of foundry equipment 
sand blast equipment by the Smith Wheel Inc., Syracuse, N also has placed two cupolas and a 2-ton clevator for the new 
Y., both from the Pangborn Corp., Hagerstown, Md Che plant of the Warren Foundry Co., Warren, O. This company 
Mayor Fuel Saving Furnace Co., Cleveland, has sold equipment also has sold ladles to the Lakely Foundry & Machine Co., 
to Eastern Steel Castings, Newark, N. J. Other buyers are Muskegon, Mich, and the Chandler Taylor Co., Indianapolis 
the Frog Switch Mfg. Co., Carlisle, Pa., which has purchased The National Engineering Co., Chicago, has placed its sand 


sand mixing equipment from the National Engineering Co. mixers in the plants of the Brown Car Wheel Works, Buffalo; 
Chicago, and the Wheeler Condenser & Engineerin: 





g¢ Co, the William Cramp & Sons Ship & Engine Building Co 
Carteret, N. J., which is erecting a new foundry. The Lynch- Philadelphia, and the Cadillac Motor Car Co., Detroit The 
burg Foundry Co., Lynchburg, Va., has closed on a 2-ton wall W. W. Sly Mfg. Co., Cleveland, has sold a sand blast mill 
crane with the Pawling & Harnischfeger Co., Milwaukee with bucket elevator and pressure tank to the Belle City 
The J. E. Lonergan Co., 211 Race street, Philadelphia, plans Malleable Iron Co., Racine, Wis., and the Western Malleabk 
to .replace the brass foundry which was recently damaged Co., Beaver Dam, Wis. This manufacturer also sold sand blast 
by fire with a loss of $30,000 equipment to the Rich Steel Products Co., Battle Creek, Mich. 
re . : ; "ee fumbling barrel equipment has been purchased by the General 
Inquiries Lighter in Chicago District Electric Co., Ft. Wayne, Ind.; the United States Radiator 
ANUFACTURERS of foundry equipment in the Chicago  Corp., Detroit; Dodge Bros., Detroit; the Albion Malleablk 
district, in addition to finding it difficult to close deals, Iron Co., Albion, Mich.: the H. Wettet {fe. Co.: South 
w find iwquiries scare Foundries engaged in automobile Pittsburgh, Tenn., and the Pullman Co., Michigan City, Ind 
work have received some cancellations of contracts. How The Quincy Stove Mfg. Co., Quincy, IIL, has purchased dust 
ever, operations are fair and the let down in demand for new irrester equipment The Pangborn Corp., Hagerstown, Md., 
equipment is the offspring of sentiment that is more bearish has sold sand blast and dust arrester equipment to the Betten 
than actual basic conditions warrant. The P. H. and F. M dorf Co., Bettendorf, Ia., and dust arrester equipment to the 
Roots Co., Connersville, Ind.. has placed one cupola blower Packard Motor Car Co., Detroit, and the Locomotive Finished 
each in the foundries of H. Humphrey & Sons, Joliet, IIL, and Material Co., Atchinson, Kans. 


What the Foundries Are Doing 


Activities of the Gray Iron, Malleable, Steel and Brass Shops 











The Pacific Malleable Castings Co., Oakland structing a foundry at East Tenth street neat will be used for expansior l company { 
Cal., is constructing a foundry at the foot of High street ihe company perates a gray erates gray iron foundry 
Eighty-fifth avenue, that city iron foundry at Emeryville, Cal Waterhouse Brass Foundry, Wheeling, W. Va., 
Simms Foundry Corp., Tenth avenue, Ra Watson Frye (¢ , Bath, Me., has been in has taken am ontion af oe oe WH oe 
cine, Wis., operator f tw foundries contem corporated for $2 t >t conduct a general &Twenty-fifth street. wher t proposes t make 
plates plant additions this spring foundry and machine shop business, t mine extensive improvements Plant will be perated 
The Western Iron & Foundry Co., Wichita, and transport coal, iron, ete 1s a modern brass foundry 
Kans., expects to have plans ready expansion Otis Elevator Co., New York, has purchased as Wiel ‘Midis Scie 
vithin several months property adjoining its plant at Yonkers, N. wee aT gee wk te ace a 
[he Western Foundry & Machine Works, where it contemplates expansiot Company Pp t Tampa Fla Company = 5s ma ‘ 
Jefferson street, Topeka, Kans., has plans erates gray iron, brass and aluminum foundries shop and does general { % THe ‘ 
a plant additi James Bros Foundry ( . Perth, Ont., t s president 
The Detroit Stoker Co., Detroit, is moving is reported is asking prices on molding ma Cohoes Iron Fou y & M ( Albany 
undry in Toledo, O., to Bowling Green, O.,  chinery, ladles, lathes and other equipment for wy was im eesed sors f 50 Oot 
has started operations in the latter place foundry additior rhe company perates gray rhe company had bee at for ry and 
Bost navy yard w ‘ s fou y in ron, brass luminum indries macl shop for about $s a ng t 
t enlarge > ] n t M Hertenste ( 1409 Sou Hig street \ P Mc Kear Troy N \ att und ne 
iv appt at r | e is passe ( , > O $ aged by fire recently { the new it Pp r 
y ‘ gress Re ns N begir . ce ( ipany Arrangements have been completed whereby the 
The American Hardware Cory New Britain, ™4nutactures - st : nd perates gray ron Furr Foundry & Machine ( Beston, will ac 
Cont will erect 6-story addition to the Rus foundry cuire and operate the Humpreys Machine Co., 
sel & Erwin divisior n that city The com Walworth Rur Foundry ( 488 West Keene, N H The Burr company is incor 
pany perates gray iron and brass foundries Twenty-seventh street, Cleveland, has purchased porated for $65,000 and is headed by David 


Marchant’s Foundry, Oakland, Cal., is con a 2-acre site adjoining its present plant whic! E. Burr, president and treasurer The foundry, 
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New Trade Publications 
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